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PREFACE 


This  book  of  suggestions  regarding  safeguards  for  the  prevention  of 
accidents  is  necessarily  incomplete.  The  diversification  of  industrial  oper- 
ations is  so  great  that  to  treat  the  subject  fully  would  require  a  separate 
book  for  at  least  each  group  of  allied  industries. 

At  the  same  time  it  is  the  hope  of  the  publishers  of  this  book  that 
the  suggestions  contained  herein  will  be  of  some  aid  in  the  work  of  accident 
prevention.  For  the  most  part  these  suggestions  are  general  in  nature,  and 
manv  of  them  are  applicable  to  a  large  number  of  industries. 

In  connection  with  the  illustrations  of  safety  devices  we  desire  to  say 
that  we  do  not  wish  to  appear  as  advertising  any  particular  device.  There 
are  a  great  many  devices  which  are  just  as  practical  as  those  we  describe  or 
illustrate,  but  of  course  it  is  impossible  for  us  to  include  them  all  in  this 
book. 

In  the  preparation  of  this  book  we  have  derived  information  and 
assistance  from  many  sources.  We  should  like  to  make  acknowledgment 
of  each  instance  in  this  place,  but  that  will  be  recognized  as  impracticable. 
In  a  general  wav,  however,  we  can  and  do  thank  the  manufacturers  of  safe- 
guarded machines  and  safety  devices  who  have  furnished  us  with  pictures 
and  descrij'itions,  and  the  factorv  owners  who  have  aided  us  in  obtaining 
photographs  of  machinerv  and  conditions  in  their  plants.  We  also  make 
acknowledgment  of  our  indebtedness  for  many  valuable  suggestions  to 
text-books  dealing  with  industrial  conditions,  to  trade  papers  and  other 
periodical  publications,  to  national  and  state  publications  concerning 
industrial  dangers  and  safeguards,  and  to  our  corps  of  liability  inspectors. 

^TNA  LIFE   INSURANCE  COMPANY. 

Accident  and  Liability  Department. 


PREVENTION  OF  ACCIDENTS 


The  increasing  danger  to  life  and  limb  involved  in  the  pursuit  of 
industrial  occupations  has  become  so  great  that  the  necessity  of  doing 
everything  feasible  to  keep  it  within  the  narrowest  possible  limits  is  clearly 
evident.  We  are  living  in  a  constructive  era.  Articles  are  being  manufac- 
tured in  greater  numbers  and  variety  than  ever  before  in  the  world's 
history.  More  and  more  machinery  is  constantly  being  used,  and  more 
and  more  persons  are  being  employed  in   factories,  mills  and  workshops. 

The  toll  of  human  life  and  limb  being  exacted  by  modern  industry 
has  reached  such  startling  proportions  as  to  be  a  serious  menace  to  our 
national  welfare.  That  it  is  so  recognized  is  evidenced  by  the  increasing 
number  of  laws  made  to  protect  life  and  health,  and  the  marked  tendency 
shown  to  fix  the  legal  responsibility  for  accidents. 

Investigation  into  the  causes  of  this  drain  upon  our  national  vitality 
has  proved  conclusively  that  a  very  large  percentage  of  industrial  accidents 
can  be  avoided  by  the  adoption  of  proper  preventive  measures.  From  the 
nature  of  the  case  it  is  plain  that,  although  the  employer  and  employee  must 
work  together  to  attain  the  desired  end  of  reducing  accidents  to  a  minimum, 
the  initiative  should  come  from  the  employer.  It  was  with  the  desire  of 
assisting  the  employer  in  such  work  that  this  book  was  prepared. 

Mr.  John  Calder,  in  his  valuable  work  on  "  The  Prevention  of 
Factory  Accidents,"  has  very  properly  attributed  industrial  accidents  to  the 
following  principal  causes:  Ignorance,  Carelessness,  Unsuitable  Clothing, 
Insufficient  Lighting,  Defects  of  Machinery  and  Structures,  Absence  of 
Safeguards.  To  these  may  be  added  Insufficient  Room,  Uncleanly 
Conditions  and  Lack  of  Good  Air. 

IGNORANCE 

Ignorance  can  ne\cr  be  entirely  (nereonie  in  many  instances,  and  it  is 
certainly  not  the  duty  of  the  employer  to  undertake  the  general  education 
of  his  employees.  He  can  do  much,  however,  to  prevent  ignorance  from 
contributing  to  the  causing  of  accidents  in  his  plants.  He  can  see  to  it  that 
no  man  is  allowed  to  handle  or  work  about  any  machinery  unless  he  is 
qualified  to  do  so.  He  can  prevent  a  workman  familiar  with  one  job,  and 
specially  trainee.!   for  it,  being  allowed  to  undertake  other  work  in  which 
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his  ignorance  is  apt  to  cause  injury  to  himself,  if  not  to  others.  He  can 
exercise  discrimination  in  the  assignment  of  worls:,  so  as  to  avoid  putting 
a  man  of  slow-moving  mind  and  heavy  body  on  a  job  for  which  quickness 
of  mental  action  and  physical  agility  are  necessary. 

He  can  formulate  rules  shoAving  how  work  should  be  done  to  assure 
the  largest  degree  of  safety  possible,  and  he  can  furnish  copies  of  these  rules 
to  all  his  employees,  printed  in  as  many  languages  as  may  be  necessary  to 
convey  their  meaning  to  all  concerned.  He  can  also  make  prominent 
display  of  caution  signs  warning  his  men  what  not  to  do  in  order  to  avoid 
danger.  It  is  astonishing  how  ignorant  many  workmen  are,  not  only  of 
mechanical  arrangements  in  use  in  factories,  but  of  palpably  dangerous 
general  conditions  and  the  necessity  of  exercising  ordinary  care  to  avoid 
being  hurt.  It  is  equally  astonishing  how  large  a  part  native  curiosity  plays 
in  the  causing  of  accidents. 

CARELESSNESS 

All  of  this  applies  with  equal  force  to  carelessness,  which,  of  course, 
can  never  be  wholly  eradicated  from  human  nature.  At  the  same  time  the 
ill  results  of  both  ignorance  and  carelessness  can  be  largely  diminished  by 
the  means  suggested,  if  they  are  consistently  and  persistently  applied.  The 
old  saying  that  "  familiarity  breeds  contempt  "  nowhere  finds  greater  proof 
than  in  the  carelessness  arising  from  daily  proximity  to  machinery  or  con- 
ditions involving  risk.  A  man  working  in  a  factory  day  after  day  comes  in 
time  to  run  unconsciously  a  number  of  chances  of  accident  which  he  would 
take  pains  to  avoid,  except  that  he  has  become  so  used  to  his  environment 
that  he  hardly  gives  it  a  thought. 

The  evil  effects  of  this  condition  of  mind  can  be  held  to  the  lowest 
limits  largely  through  the  action  of  the  employer,  in  furnishing  rules  and 
caution  signs,  and  also  in  supplying,  in  many  instances,  simple  protective 
arrangements  which  may  serve  chiefly  to  call  attention  to  the  existence  of 
danger.  Such  an  arrangement  may  not  prevent  the  careless  workman  from 
ever  going  to  the  danger  spot,  but  its  presence  there  is  apt  to  reawaken  his 
mind  to  the  danger  ev^ery  time  he  approaches,  with  the  result  that  he  is 
more  careful  than  he  otherwise  would  be  to  avoid  an  accident. 

Chief  Factory  Inspector  J.  C.  Delaney  of  Pennsylvania  has  touched 
most  forcefully  on  the  danger  of  carelessness  in  his  annual  report  of  1909, 
in  which  he  says:  "Although  there  are  parts  of  working  machinery  that 
cannot  be  safeguarded  by  any  known  appliance,  and  though  the  employees 
engaged  in  operating  machinery  know  of  these  unguarded  parts,  some  of 
them  will,  nevertheless,  perform  their  labors  in  a  way  that  borders  on 
criminal  negligence.  To  place  a  ladder  upon  a  revolving  shaft  and  mount 
thereon  to  adjust  a  belt;  to  crawl  under  machinery  in  motion;  to  reach 
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across  dangerous  parts  of  iiiachincr\  in  motion;  to  work  in  baggy  sleeves 
or  with  flying  tresses  of  hair  about  dangerous  gearing  and  shafting;  to 
jump  on  or  off  ele\ators  in  motion;  to  adjust  belts  upon  rapidly  revoking 
Avheels;  to  carelessly  hook  up  or  bind  weighty  objects  about  to  be  lifted; 
to  speed  overhead  cranes,  giving  no  danger  signals  to  their  fellow  workmen, 
are  fair  samples  of  oft-repeated  acts  of  negligence  upon  the  part  of 
employees.  Until  negligences  like  these  shall  have  ceased,  accidents,  fatal 
and  serious,  will  continue  to  occur,  though  the  employer  of  labor  exert 
himself  to  the  utmost  to  prevent  them." 

Not  only  does  carelessness  threaten  injury  to  the  workman  himself, 
but  it  also  endangers  his  fellow  workmen.  Bv  neglecting  to  look  about 
him,  or  possibly  by  thinking  that  it  is  the  other  fellow's  business  to  be  on 
the  watch,  or  keep  out  of  the  way,  the  careless  workman  is  apt  to  cause 
many  serious  injuries  to  others. 

It  will  not  do  for  foremen  and  superintendents  to  overlook  violations 
of  rules  or  instances  of  continual  carelessness.  They  should  insist  upon 
strict  observance  of  the  factory  regulations,  and  they  should  keep  their  eyes 
open  all  the  time  for  both  infractions  of  the  rules  and  evidences  of  dangerous 
carelessness  on  the  part  of  the  workmen  under  them.  A  great  deal  of  an 
employer's  success  in  assuring  the  safety  of  his  men  depends  upon  his 
selection  of  superintendents  and  foremen  and  his  infusing  them  with  his 
own  earnest  desire  to  avoid  accidents.  His  earnestness  passing  down 
through  them  is  bound  to  have  its  influence  on  the  w^orkmen  themselves. 
It  can  and  should  be  most  forcibly  impressed  upon  the  superintendents  and 
foremen,  and  handed  on  by  them  to  the  workmen.  The  firm,  even  the  hard, 
master  is  often  the  kindest  in  the  end,  and  an  employer  cannot  be  too  insistent 
upon  his  deputies  seeing  to  it  that  his  factory  regulations  are  strictly  observed. 
Violators  of  rules  and  careless  operatives  should  be  discharged,  if  suflicient 
warning  fails  to  reform  them.  To  allow  them  to  remain  in  a  factory 
destroys  the  discipline  which  should  exist. 

One  of  the  most  essential  points  connected  with  the  discipline  of  a 
factory  in  its  influence  on  carelessness  has  to  with  the  matter  of  regulating 
the  use  of  intoxicants.  Even  a  man  who  is  ordinarily  most  careful  is  apt 
to  become  heedless  when  under  the  influence  of  an  intoxicant,  and  the 
habitually  careless  man  is  often  made  positi\elv  reckless.  It  goes  without 
saying  that  the  use  of  intoxicants  during  working  hours  should  positively 
be  prohibited,  but  regulation  can  properly  go  even  further  than  this.  No 
man  should  be  allowed  to  go  to  work  when  he  apoears  to  be  even  slightly 
under  the  influence  of  liquor,  and  it  is  atlvisable  not  to  employ,  or  continue 
in  employment,  men  who  are  known  to  be  steadv  and  hard  drinkers.  The 
regular  use  of  intoxicants  in  any  considerable  quantitv  is  bound  in  time  to 
make  a  workman  undesirable  as  regards  both  his  liability  to  cause  accident 
and  his  efl'iciency. 
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UNSUITABLE  CLOTHING 

The  wearing  of  unsuitable  clothing  is  a  matter  which  is  largely  within 
the  control'  of  the  employer,  and  to  which  he  should  give  his  serious  atten- 
tion. A  ragged  sleeve,  a  loose  coat,  or  a  flowing  cravat  can  do  incalculable 
harm  if  caught  in  any  part  of  moving  machinery.  Insistence  that  proper 
clothing  shall  be  worn  by  all  employees  will  prevent  many  an  accident. 
This  is  particularly  essential  in  the  case  of  female  employees,  who  should 
not  be  permitted  to  wear  flowing  sleeves  or  aprons  with  long  strings,  or 
to  have  their  clothing  made  of  such  light  material  that  it  will  be  easily 
affected  by  draughts  or  will  swish  about  of  its  own  accord  as  its  wearer 
moves.  Women,  moreover,  should  never  be  allowed  to  work  with  their 
hair  loose.  So  many  cases  are  on  record  where  girls  have  been  scalped  by 
having  their  hair  caught  in  machinery  that  the  importance  of  this  suggestion 
can  well  be  appreciated. 

INSUFFICIENT  LIGHTING 

Poor  lighting  of  buildings  and  rooms  used  for  factory  operations  and 
of  passageways,  especially  in  basements  where  shafting  and  belting  are 
located,  is  responsible,  directly  or  indirectly,  for  many  accidents.  This  is 
a  condition  which  should  not  be  allowed  to  exist  where  it  can  possibly  be 
improved.  Whenever  new  construction  is  undertaken,  factories  should  be 
built  with  especial  regard  to  the  matter  of  good  lighting.  Where  existing 
conciitions  do  not  admit  of  constructive  improvement,  the  liberal  use  of 
white  paint  or  the  frequent  application  of  the  whitewash  brush  will  be  of 
much  remedial  value,  as  white  reflecting  wall  surfaces  do  a  great  deal  to 
help  diffusion  of  what  light  is  available,  whether  natural  or  artificial. 
Where  natural  light  is  not  obtainable,  artificial  should  be  liberally  provided. 

DEFECTS  OF  MACHINERY  AND  STRUCTURES 

Accidents  due  to  defects  of  machinerv  and  structures  cannot  be  entirely 
prevented,  for  things  will  wear  out  or  give  way  unexpectedly,  but  they  can 
be  reduced  very  much  by  frequent  inspection  and  prompt  repairs  when- 
ever such  are  necessary.  In  the  first  place,  the  best  of  machines,  equipment 
and  material  should  be  purchased.  In  the  long  run  this  will  be  found 
cheapest  as  well  as  safest.  To  insure  as  good  serx'icc  as  possible,  no  part 
of  the  machinery  should  ever  be  overloaded.  Frequent  and  close  inspections 
should  be  made  of  all  parts,  to  discover  quickly  any  signs  of  wear  or  any 
possible  original  defects  or  weaknesses  which  may  not  have  been  apparent 
at  first  sight.  Certain  essentials  of  machinery,  too,  require  frequent  renewal 
or  periodical  treatment,  and  inspections  will  show  when  these  are  needed. 
In  some  classes  of  factories,  also,  the  platforms,  runways,  stairways,  etc., 
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are  apt  to  be  tcinporarv,  and  these  deteriorate  so  rajjiilly  that  they  require 
the  most  careful  watchini!;.  1  he  same  is  true  in  the  case  of  plants  in  which 
the  nature  of  the  material  or  operations  quickly  destroys  the  equipment  or 
affects  it  to  the  extent  of  rendering  it  unsafe. 

INSUFFICIENT  ROOM 

One  of  the  factory  conditions  most  conducive  to  accidents  is  insufficient 
room.  Accidents  are  far  more  frequent  in  crowded  factories  than  in  those 
which  are  roomy.  I^specially  shoultl  there  be  plenty  of  room  around 
machinery  notoriously  dangerous,  and  around  vats,  pans,  etc.,  containing 
dangerous  material  such  as  is  used  in  chemical  and  many  other  works. 
There  should  be  a  broad  passageway  between  such  danger  spots  when  they 
are  located  in  rows,  as  is  often  the  case. 

UNCLEANLY    CONDITIONS 

CleanHness  is  another  important  essential  for  a  well  regulated  factory. 
If  tools,  waste  material,  etc.,  are  allowed  to  litter  the  floor,  there  is  always 
danger  of  an  employee  tripping  over  them  and  being  injured  by  the  fall, 
or  being  thereby  precipitated  into  a  dangerous  spot  which  otherwise  he 
would  have  avoided.  There  should  be  order  in  the  disposition  of  tools 
when  not  in  use.  The  practice  of  throwing  them  into  the  first  inviting  place, 
as  under  moving  machinerv  and  in  aisles,  has  often  been  followed  by  disaster. 
When  Hoors  must  necessarily  be  slippery,  Hrm  footing  should  be  secured  to 
employees  by  means  of  sand  or  suitable  mats. 

LACK    OF    GOOD    AIR 

It  is  perhaps  needless  to  lay  stress  on  the  ad\Isability  of  an  abundant 
supply  of  good  air  In  an  industrial  plant.  Not  only  is  this  necessary  from 
the  standpoint  of  the  employees'  health,  but  it  is  essential  to  the  prevention 
of  accidents.  Workmen  who  labor  in  a  foul  atmosphere  cannot  help 
therebv  suffering  a  loss  of  the  alertness,  both  mental  and  physical,  which 
would  be  an  iinaluable  aid  to  them  in  avoiding  accident  or  lessening  its  ill 
results,  l^he  loss  is  similar,  and  in  only  less  degree,  to  that  caused  by  the 
fatigue  due  to  overwork  which  statistics  have  proved  to  be  a  fruitful  cause 
of  accidents.  Every  effort  should  be  made  by  systems  of  \entilation  as 
well  as  by  methods  of  construction  to  ensure  the  presence  of  plenty  of  pure 
air  In  all  places  where  industrial  operations  are  carried  on. 

ABSENCE  OF  SAFEGUARDS 

We  come  now  to  perhaps  the  most  important  thing  which  an  employer 
can  do  to  make  his  workmen  as  safe  as  possible,  the  pro\Iding  of  adequate 
safeguards  for  specific  operations  and  conditions  which  are  dangerous. 

All  machinerv  is  in  a  greater  or  less  degree  dangerous.     So  long  as 
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machinery  is  used,  which  will  be  to  the  end  of  time,  accidents  will  occur  in 
connection  with  it.  Many  accidents  can  be  attributed  to  carelessness  on  the 
part  of  the  operatives  which  might  have  been  averted  had  their  minds  been 
closely  on  their  work.  Many  accidents  are  made  possible  because  dangerous 
parts  of  the  machinery  are  exposed.  The  employer  is  the  custodian  of  the 
person  of  his  employee  during  such  time  as  the  latter  is  engaged  in  his 
service,  and  it  is  the  employer's  duty  to  protect  his  employee  from  injury 
as  far  as  possible  and  by  all  reasonable  means.  It  must  be  taken  for  granted 
that  the  employee  will  become  careless  at  times.  No  one  is  infallible.  But 
the  number  of  accidents  due  to  carelessness  can  be  very  materially  diminished 
if  the  machinery  and  surroundings  are  made  safe. 

MANY   KINDS   OF   SAFEGUARDS 

The  best  time  to  provide  safeguards  for  a  machine  is  while  the  machine 
is  building.  It  can  be  done  then  at  less  cost  and  with  less  effort,  and  a  great 
deal  of  the  unguarded  machinery  now  turned  out  would  be  guarded  by  its 
manufacturers  if  the  buyers  insisted  upon  it.  When  machinery  is  not  so 
guarded,  it  falls  upon  the  user  to  make  it  safe  by  patented  devices  or  by 
home-made  safeguards.  The  former  cannot  always  be  obtained,  nor  are  they 
always  needed,  but  the  case  is  rare  where  some  home-made  guard  cannot  be 
devised  which  will  be  thoroughly  effective.  The  protector  may,  or  may  not, 
be  an  artistically  finished  piece  of  work.  That  is  a  matter  of  taste  and  is 
not  material.  The  important  thing  is,  does  the  protector  protect?  If  it  does, 
the  requirement  is  filled. 

NEED    OF    SAFEGUARDS 

There  is  a  great  difference  of  opinion  among  men  as  to  that  which 
is  safe  and  that  which  is  dangerous.  In  one  shop  all  dangerous  machinery, 
such  as  protruding  set  screws  on  revolving  shafting,  exposed  cog  gears,  ciead 
ends  of  shafting,  openings  in  floors,  belts  running  through  floors,  engine 
fly  wheels,  saws,  planers,  stairways,  elevator  shafts,  etc.,  are  guarded. 
Guards  are  provided  because  it  is  considered  unsafe  to  be  without  them. 
In  another  shop  there  is  no  protection  for  any  of  the  features  mentioned. 
Speak  to  the  proprietor  or  manager  about  it  and  he  will  laugh  at  you,  or 
more  likely  he  will  become  indignant  and  assert  that  there  is  nothing  in 
connection  with  those  parts  that  is  dangerous;  that  he  ought  to  know,  for 
he  has  run  the  place  for  years  under  present  conditions  and  never  has  had 
a  serious  accident. 

He  will  admit,  of  course,  that  if  a  man  got  his  coat  caught  on  a  set 
screw  and  was  whirled  around  a  shaft,  it  would  then  be  dangerous.  He 
will  admit  that  if  a  man  walked  into  an  unguarded  elevator  opening  or  fell 
off  an  unguarded  platform,  it  would  be  bad  for  the  man.     He  will  agree 
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with  you  that  anything,  in  connection  with  which  an  accident  did  occur, 
was  daniijerous,  but  it  is  hard  to  convince  him  that  in  his  own  plant,  where 
the  same  conditions  exist,  there  is  anythinji;  tlangerous  about  them,  simply 
because  he  has  been  "  lucky"  and  never  had  an  accident.  He  will  also  tell 
you  that  a  man  has  no  business  to  go  near  this  or  that  place  or  machine; 
that  if  he  does  so  and  meets  with  an  accident,  it  is  his  own  fault.  He  will 
further  tell  you  that  a  man  is  a  fool  to  get  injured  from  a  cause  that  is 
exposed  and  constantly  staring  him  in  the  face,  for  he  knows  the  danger  is 
there  and  should  know  enough  to  avoid  it. 

AN  INSTANCE  IN  POINT 

This  reasoning  is  thoroughly  bad,  as  the  following  incident  will  show. 
An  inspector  going  through  a  plant  in  Illinois  observed  a  set  screw  projecting 
on  a  revolving  shaft.  He  considered  it  particularly  dangerous  because  the 
shaft  was  near  a  passageway  and  workmen  were  continually  going  back 
and  forth  past  it.  He  called  the  manager's  attention  to  it.  "  Don't  you 
think,"  he  said,  "that  that  set  screw  had  better  be  cut  off?  Someone  will 
get  hurt  some  day  if  it  is  left  that  way."  "  I  don't  think  so,"  the  manager 
replied,  "  that  set  screw  has  been  like  that  for  years.  No  one  has  ever 
been  hurt  by  it.  The  fact  that  it  is  exposed  and  can  be  observed  by  anyone 
renders  it  safe  from  causing  an  accident."  The  manager  had  a  habit  of 
gesticulating  when  speaking,  and,  as  he  waved  his  arm  to  emphasize  what 
he  was  saving,  the  sleeve  of  his  coat  came  in  contact  with  the  set  screw  and 
caught  on  it,  and  in  an  instant  he  was  whirled  to  death.  ^Yith  such  a  man 
it  seems  that  nothing  less  than  a  serious  accident  will  make  him  realize  that 
dangerous  conditions  prevail. 

SAFEGUARDS  PRACTICAL 

If  certain  things  are  dangerous  in  one  factory,  then  it  stands  to  reason 
that  the  same  things  are  dangerous  in  another  factory.  If  it  is  practicable 
and  proper  to  guard  them  in  one  factory,  then  it  is  practicable  and  proper 
to  guard  them  in  other  factories.  Take,  for  instance,  the  circular  or  rip 
saw,  one  of  the  most  dangerous  pieces  of  machinery,  and  probably  one  of 
the  most  difficult  to  guard  and  keep  guarded,  after  guards  have  been  pro- 
vided. It  has  been  stated  time  and  time  again  that  it  is  impracticable  to 
use  guards  on  a  rip  saw.  You  will  be  told  that  guards  have  been  placed 
on  the  saws,  but  that  the  men  will  not  use  them,  and  that  they  take  them 
off.  Yet  in  some  shops  ever>^  rip  saw  is  provided  with  a  guard,  and  it  has 
been  proved  that  the  guard  does  not  retard  the  work  and  that  it  is  not  an 
inconvenience  to  the  operator. 

If  this  is  the  case  in  one  shop,  why  not  in  another  shop?  The 
question  resolves  itself  into  this:    In  one  case,  guards  are  provided  and  the 
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owner  or  manager  of  the  shop  insists  on  their  being  used  for  the  protection 
of  the  operators;  in  the  other  case,  the  owner  is  indifferent  to  the  safety 
of  his  men.  He  either  does  not  furnish  the  guards,  or,  if  he  does  provide 
them,  is  not  insistent  on  their  use.  One  employer  appreciates  his  respon- 
sibihty  to  his  employee  and  takes  reasonable  precautions  to  safeguard  him 
from  Injury.  The  other  does  not,  and  dangerous  conditions  are  permitted 
to  remain,  a  standing  invitation  to  injury  or  death. 

What  is  said  regarding  the  rip  saw  applies  to  all  other  dangerous 
machinery.  If  there  is  a  willingness  and  a  desire,  on  the  part  of  those 
responsible,  to  provide  safeguards  for  everything  of  a  dangerous  character, 
then  proper  safeguards  will  be  forthcoming.      That  is  all  there  is  to  it. 

And  it  is  important  for  selfish  as  well  as  humanitarian  reasons  that  the 
manufacturer  should  both  provide  safeguards  and  insist  upon  their  use. 
The  employee,  as  a  rule,  will  not  hesitate  to  sue  him  for  damages  on  account 
of  any  injury^  and  the  tendency  is  to  hold  the  employer  responsible  for  the 
use  of  safeguards  as  well  as  the  provision  of  them. 

GENERAL    SUGGESTIONS    FOR    SAFEGUARDING 

The  following  general  suggestions  will  give  a  cursory  view  of  the 
methods  of  safeguarding  which  should  be  adopted  to  help  make  workmen 
reasonablv  safe  in  the  pursuance  of  their  occupations: 

All  prime  movers,  whether  engines,  water  wheels  or  other  forms 
"p  R  T  ivr  T^^  *—* 

of  motors,  and  all  fly  wheels  and  mill  races  should  be  fenced  in. 

MOVERS        ^  '        .  .-  ,         r  •  r       i  i      r        d  u      i  j 

A  screen  or  iron  picket  fence  is  preferable   ror  nv  wheel   and 

crank  pits.     Where  a  pipe  or  wooden  railing  is  used,  it  should  be  at  least 

three  feet  in  height  and  made  of  two  rails,  with  a  skirting  board  at  least 

six  inches  deep  placed  at  the  bottom. 

Where  the  engine  is  of  the  large  vertical  kind,  all  the  stairs,  platforms, 
ladders  and  stagings  should  be  fenced  in,  in  like  manner,  both  on  the  outer 
(Cdge  and  on  that  next  to  moving  machinery. 

Among  the  parts  of  engines  which  require  fencing  or  boxing  may  be 
mentioned  crank  shafts,  connecting  rods,  piston  rods  projecting  through  the 
end  covers  of  cylinders,  governor  balls  near  a  passageway,  pinion  wheels 
operating  governors,  and  gears. 

Railings  should  be  a  sufficient  distance  from  moxiiig  parts  to  pre\ent 
accidental  contact,  but  not  so  far  away  as  to  give  room  for  a  passageway 
inside  them. 

Main  belting  or  ropes  should  be  screened.  Caps  should  be  placed 
over  shaft  ends  projecting  into  passageways. 

Electric  prime  movers  should  be  boxed  or  fenced  with  non-conducting 
material. 
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All  engine  rooms  should  be  well  lighted  and  kept  neat.  Xo  tools, 
clothing  or  other  articles  should  be  kept  within  the  safety  fencings. 

/-atdt:>  /-.t:'  ''1  ordcr  to  reduce  to  a  minimum  the  possibility  of  the 

FT  Y  WHEELS  ^'^  wheel  exploding,  the  engmeer  should  daily  exercise  the 
utmost  care  and  watchfulness.  lie  should  examine  the 
bolts  on  the  rim  and  Iiubs  of  the  Hy  wheel  to  see  if  they  have  loosened  up. 
He  should  see  that  the  safety  devices  on  the  engine  are  working  properly 
and  have  not  become  deranged.  Belts,  pins  and  cams  should  be  examined 
for  defects. 

The  governor  should  be  kept  clean  and  examined  frequently  for 
defects.  An  oil-soaked  belt  should  not  be  allowed  to  drive  the  governor. 
All  belt-driven  governors  should  be  equipped  with  a  broken  belt  stop. 

r'ADT:^    ,-wT7     ^  he  most  important  thing  in  taking  care   of  a  boiler  with   a 
CARE    Ot         .  ....  ,    ^  ,      , 

View  to  Its  safety  is  to  have  it  inspected  rrequently  by  an  expert 

and  to  follow  his  directions  implicitly.     The  engineer  in  charge 

of  the  boiler  *can  exercise  many  precautions,   howe\er,   which  will  tend  to 

prevent  accidents. 

His  first  duty  each  morning  should  be  to  blow  out  water  column  or 
try  gauge  cocks,  to  find  how  many  gauges  of  water  there  are  in  the  boiler. 
He  should  never  start  or  unbank  the  fires  until  this  is  done. 

Tn  case  of  low  water,  the  fire  should  be  immediately  covered.  The 
feed  should  not  be  turned  on  under  any  circumstances,  nor  the  safety  valve 
tampered  with  or  opened.     The  steam  outlets  should  remain  as  they  are. 

The  internal  surfaces  should  be  kept  free  from  scale  or  deposit,  and 
the  boiler  should  be  opened  frequently  for  examination  and  cleaning. 

The  safety  \alves  should  be  tried  daily. 

When  leaks  are  discovered,  they  should  be  repaired  as  soon  as  possible. 
If  leaks  occur  at  longitudinal  seams,  the  boiler  should  be  shut  down  imme- 
diately and  investigated. 

Generally  boilers  should  be  blown  down  two  gauges  once  or  twice  a 
day,  and  entirely  emptied  once  a  ^^■eek. 

Cold  water  should  never  be  pumpeci  into  hot  boilers. 

No  water  should  be  allowed  to  come  in  contact  with  the  exterior  of 
a  boiler. 

The  gauges,  cocks,  etc.,  should  alw  a\s  be  kept  clean  and  in  good  order. 

When  a  boiler  is  to  be  cut  in  with  others  already  in  operation,  the  one 
recently  fired  up  should  be  watchetl  until  pressure  is  up  to  that  of  the  other 
boilers  to  which  it  is  to  be  connected;  and,  when  that  pressure  is  attained, 
bleeder  valves  should  be  opened  long  enough  to  thoroughly  drain  all  water 
from  the  steam  pipes,  and  then  stop  vaKes  should  be  opened  very  slowly 
and  carefully. 
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^„^^,,^,^  The   overhead    gearing    used    for    transmitting    power 

OVERHEAD  6  fe  r     i        - 

^^^r  r  /^T^AT^TXT^       ivom  the  prime  mover  to  various  parts  ot  the  factory 
MILL-GEARING  ,        ,        ,  ,  ,  i     i      i         •     •       •  i  i 

should  always  be  amply  guarded  when  it  is  situated  low, 

and  so   should  high  elevated  gearing  in   all  places  where  the  gearing   is 

approached  without  the  prime  mover  being  stopped. 

High  elevated  gearing  should  be  guarded,  for  a  sufficient  distance  on 
either  side  of  points  that  may  require  to  be  approached,  by  means  of  metal 
tubes  or  U-  or  V-shaped  metal  or  wood  shields,  or  the  permanent  platform 
svstem  should  be  used.  In  either  case  the  meshing  sides  of  all  toothed 
wheels  should  be  protected  by  a  metal  cover. 

Where  the  platfonri  system  is  used,  the  platform,  which  is  suspended 
from  the  ceiling  and  which  can  be  made  of  either  metal  or  wood,  should 
have  railings  on  both  sides,  the  one  nearest  the  moving  parts  being  kept 
sufficiently  clear  of  wheels,  pulleys  and  belts  to  prevent  a  workman  being 
caught  by  them. 

Where  overhead  shafting  is  situated  low  enough  to  be  within  the 
reach  of  people  on  the  floor,  it  should  alw^ays  be  securely  fenced  in.  Such 
shafting  can  be  guarded  by  a  U-  or  V-shaped  trough,  supported  by  straps 
from  the  ceiling. 


orr  AT:>'rTTvT<-       Whcu  shafting  is  verv  near  the  floor,  it  should  be  completelv 

brlAr  iiJNu  ...  ,       "  i        01       -  •  i-  -    - 

cased  in  with  metal  or  wood.  Shafting  at  a  distance  ot  from 
-r^x  ^^T^  three  to  six  feet  above  the  floor,  which  it  is  often  not  feasible 

FLOOR 

to  enclose  completely,  should  be  protected  bv  railings  which 
will  prevent  people  from  approaching  it  except  at  certain  points  where 
boarded  passageways  are  provided. 

In  many  cases  where  low  gearing  is  used,  it  is  located  under  benches  or 
such  machines  as  sewing  machines,  and  there  is  great  danger  of  the  workman 
or  operator  getting  his  feet  or  clothing  caught  in  it.  Wherever  possible, 
such  gearing  should  be  entirely  shut  in  by  an  enclosure  which  is  supplied 
with  hinged  doors  or  flaps  to  give  access  to  the  gearing  when  necessary. 
Where  this  is  not  possible,  there  should  be  at  least  a  screen  covering  the 
gearing,  so  arranged  that  it  can  be  removed  or  raised  in  case  of  need. 

Vertical  shafts  should  be  surrounded  bv  a  metal  or  wooden  casing. 


SHAFTING     Shafting    hangers    should    be    particularly    strong,    and    they 

TTAXT^-c-T^e       should  be  examined  frequentlv  to  see  if  thev  are  secure,  espe- 

HANGERS  -HI  •  -  '      -1  1-  ci        1  1 

cially  where  there  is  much  vibration  of  the  building.     Should 

the  hangers  give  way,  permitting  the  shafting  to  fall,  not  only  would  great 

damage  to  the  machinery  result,  but  there  would  he  danger  of  someone 

being  seriously  injured. 
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POWER  ^"  every  factory  effective  means  should  be  provided,  by  engine 
CONTROL  ^^°P  ^^"^^^^  °^  other  method,  for  disconnecting  the  power,  so 
t^t^t,t/-t:'o  that  anv  or  all  machinery  can  be  quickly  shut  down  from  any 
part  ot  the  plant  in  case  or  need. 

Where  machines  are  arranged  in  groups,  rooms  or  departments,  and 
power  is  supplied  by  a  prime  mover  located  within  the  confines  of  such 
group,  room  or  department,  a  switch,  throttle  or  other  power-controlling 
device  should  be  placed  within  easy  reach  of  the  operators  affected,  so  that 
all  shafting,  transmitting  machinery  and  machines  of  such  group,  room 
or  department  can  be  simultaneously  shut  down. 

Where  power  is  supplied  through  the  use  of  main  or  line  shafts, 
receiving  power  from  some  prime  mover  located  without  the  group,  room 
or  department,  the  power-receiving  wheel  of  such  shaft  should  be  provided, 
wherever  possible,  with  a  friction  clutch,  or  other  effective  power-disengaging 
device,  with  suitable  means  for  operating  it  within  easy  reach  of  the  oper- 
atives affected.  In  addition  to  this  safeguard  there  should  be  a  system  of 
communication,  through  speaking  tubes,  electric  bells,  electric  lights  or 
other  effective  means,  with  the  prime  mover  room. 

Where  a  machine  is  directly  connected  with  the  prime  mover,  a  switch, 
throttle  or  other  power-controlling  device  should  be  placed  within  easy  reach 
of  the  operator  or  his  co-worker. 

TIGHT  AND  "^^^  machines  wh-ich  require  to  be  started  and  stopped  fre- 
T  oosF  quently   and   all   machines   which   may   need   to  be   stopped 

PUT  LEYS  quickly  in   event  of  accident  should,   wherever  practicable, 

be  provided  with  tight  and  loose  pulleys,  clutch  or  other 
effective  disengaging  device.  Accidents  are  frequently  caused  or  made  more 
serious  bv  lack  of  means  for  quickly  disengaging  power.  With  such  a  de- 
vice installed,  a  dangerous  machine  can  be  put  out  of  commission  when 
desired,  or  it  can  be  stopped  at  once  in  event  of  emergency  requiring  such 
action. 

^^^  r^Tr^  The    oiling    of    machinerv    and    shatting    should    not    be 

OILING  .  ^  ,  .          '  .  .  MI 

,,  A  ^TTTXTT-T^^r  douc  whllc  thc  machinery  is  running,  \\nen,  however,  it 
MACHINERY       .  •         i  -i        i  i  •  •     • 

is  necessary  to  apply  oil  while  the  machinery  is  in  motion, 

it  should  be  done  by  one  who  understands  the  work  and  its  attendant 
hazards.  It  is  well  to  have  the  oiling  of  machinerv  aiul  shafting  in  motion 
done  by  one  experienced  man,  employed  for  the  pur[-)()sc,  who  should  wear 
tight-litting  clothing  and  should  use  oil  cans  with  necks  long  enough  to  keep 
his  hands  out  of  danger.  Where  the  platform  system  is  not  used  in  connec- 
tion with  overhead  shafting,  or  the  oiling  is  not  done  automatically,  a  safety 
ladder  should  be  used,  having  hooks  at  one  end  to  hold  it  on  the  shaft,  and 
sharp  metal  points  at  the  other  to  make  it  secure  on  the  floor. 
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In  order  to  lessen  the  number  of  accidents  due  to  approaching  mill 
gearing  in  motion,  automatic  lubrication  should  be  installed  wherever 
possible. 

CLEANING  Cleaning  machinery   while    it   is   in   motion   has   been   the 

MACHINERY  cause  of  innumerable  accidents.  The  danger  lies  in  reaching 
into  places  where  one  would  have  no  occasion  to  reach  in 
the  ordinary  operation  of  the  machine,  and  this  danger  is  increased  by  the 
liability  of  the  rags  or  waste  used  in  cleaning  to  get  entangled  in  the  moving 
parts.  Many  of  the  accidents  from  this  cause  are  preventable,  for  the  reason 
that  most  machines  can  be  cleaned  when  the  power  is  off  just  as  well  as  when 
the  machine  is  running.  When  it  is  positively  necessary  to  clean  a  machine 
while  it  is  running,  the  work  should  be  done  only  by  someone  of  sufficient 
age  and  experience  to  appreciate  the  dangers. 

TRAVERSING  ^^^  traversing  carriage  of  any  self-acting  machine 
CARRIAGES  should  not  be  allowed  to  run  out  so  as  to  leave  a  space  of 
less  than  eighteen  inches  between  it  and  any  neighboring 
structure,  if  the  space  over  which  it  runs  out  is  likely  to  be  used  as  a  passage- 
way by  employees  at  any  time. 

SET   SCREWS     Protruding  set-screws   in   collars   and   couplings   on   shaft- 
KEYS    ETC  ^"^'   whether  line  or  countershaft,   should  be   covered  or 

countersunk. 
Keys  should  not  be  allowed  to  project  from  ends  of  shafts. 
All  dead  ends  of  shafting  should  be  enclosed  in  metal  casings. 

j^gj^  A  safeguard  which  is  much  in  use  in  Europe,  and  which  might  well 
PAINT  ^^  adopted  generally  in  this  country^  consists  in  painting  guards 
and  safety  devices,  and,  wherever  practicable,  the  moving  parts  of 
dangerous  machinery,  a  bright  red.  This  serves  most  effectually  to  call 
attention  to  danger. 

GEARS       ^^^   exposed   cog   or   bevel   gears    should   be   enclosed   in   metal 
casing  or  in  some  other  way  suitably  guarded.     The  ways  of 
guarding  gears  are  numerous,  and  one  or  another  will  apply  to  practically 
every  case. 

ELECTRICAL    ^^^    dynamos,    other    electrical    apparatus    and    appliances 
APPARATUS      ^"^  systems  of  electrical  wiring  or  transmission  should  be 
amply  protected.     Every  precaution   should  also  be  taken 
in  the  handling  of  electrical  apparatus  and  appliances. 


PREVENTION   OF  ACCIDENTS  19 

^,r^-r^T  ^^^-r^rr^     No    floor    111    unv    factory  or    mercantile    establishment 

OVERLOADING        ,,,,,,/,  1     .       i-     •        r   •  r 

should  be  loaded  beyond  the  limit  or  its  sate  sustaining 

power.     Overloading  of  floors  has  been  responsible  for 

many  accidents  which  could  not  have  occurred  had  the  sustaininj^  power  of 

the  floors  been  taken  into  consideration. 

r^^x  X  T^T^r^^        All   roll-feed  machinery   should   be   guarded   at   the   point 
ROLL-FEED  ...  ^ 

,,.  ^TTTXTx^T^xr      where   the  material   is    fed   into   the   rolls   to   prevent   the 
MACHINERY  ,     ,     •  ,  a     i      •  •,  i      i  , 

operator  s  hands  being  caught.     A  device  easily  reached  by 

hand  or  foot  should  also  be  provided,  whereby  the  operator  can  instantly 

stop  the  machinery  in  case  one  or  both  hands  are  drawn  into  the  rolls. 

^^„^^^^^„        Circular    saws,     band    saws,     planers,     wood    shapers    and 

CIRCULAR  '       .  1  •  I  • 

_        -       ^p      Other    wood-working    machinery    should    be    equipped    with 

safety  devices.      The  utmost  care  should   also  be   exercised 

in  the  use  of  these  especially  dangerous  machines. 

TOOT  <5       ^^   '^   important   that   hand  tools  shall   be   of   good   quality  and 
kept  in  first-class  condition.     Loose  handles,   for  instance,  have 
caused  many  accidents. 

FAT  T  TNC  The  number  of  accicients  caused  by  falling  material,  tools, 

m,AT.T-T^TAT  etc.,  is  very  large.     Care  should  be  taken  not  to  pile  material 

MATERIAL,  '  .   ,  ,  •    ,  -i       1  • 

TOOT «;    FTC      °^  other  articles  too  high,  or  to  pile  them  in  passageways 

or  in  dark  places  where  workmen  may  have  occasion  to  go. 

All  elevated  structures  should  be  guarded  so  that  articles  cannot  fall 

from  them. 

ELEVATORS     Every  elevator  used  for  carriage  of  passengers  or  freight 
should  be  as  safe  in  construction  and  operation  as  the  utmost 
care  and  human  ingenuity  can  make  it. 

STAIRWAYS       Stairways  should  be  provided  with  hand  rails  and  the  treads 
y^j^jQ  should  be  kept  in  good  condition,  so  as  to  insure  firm  and 

PLATFORMS      ^^^^    footing.      All    stairways,    hallways    and    passageways 
should  be  well  lighted. 
Elevated  runways,  platforms  and  stagings  should  be  fenced  on  open 
sides  and  equipped  with  a  skirting  board  at  the  floor  edges. 

DEFECTIVE        ^^    machine    should    be    used    when    it    is    known    to    be 
MACHINERY      dangerously  defective.     If  a  workman  notices  a  defect,  he 
should  be  required  to  shut  the  machine  down  at  once  and 
report  the  defect  to  the  foreman. 
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T^r^Tcyrr^c.    r-T3AKTT:'c       Hoists,    cranes,    derricks    and    other    apparatus    used 
HOIS  J.  S,    CRANES,  ..  .  -ij  iliji 

_„„_,T/-.T^c.    t:'^'/-.         lor  raising  or  moving  material  and  tools  snould  be 
DERRICKS,   ETC.  r    n      •  i     i    -i  i  i  j 

careruUy  inspected  daily  to  see  that  they  are  in  good 

condition  and  working  order.     This  inspection  should  be  done  personally 

by  the  hoisting  engineer  in  charge.     It  should  never  be  left  to  an  ignorant 

or  inexperienced  laborer.     Overloading  should  never  be  allowed.     A  hoist, 

crane    or   derrick   should   never   be   operated   without   proper   preliminary 

warning,  given  by  an  experienced  man,  to  workmen  in  the  vicinity  who  may 

be  within  the  zone  of  danger. 

VATS  AND  PANS  ^^^  ^^^^  ^^  P^"^'  ^^^  ^^^  receptacles  containing 
molten  metal  or  hot  or  corrosive  fluids  should  be  so 
located  or  protected  as  not  to  be  dangerous  to  employees.  A  fencing  or 
other  guard  will  tend  to  prevent  employees  from  falling  in,  or  the  metal 
or  fluid  from  splashing  on  them. 

^^„^.  _^  „„_-,     Mechanical   means   should   be   substituted   for   manual, 
DANCFROTis  whercver  possible,  in  the  handling  of  dangerous  mate- 

,/r Arr^T-T^T AT  fial.     Whcn  this  is  not  feasible,  employees  should  be 

MATERIAL  .  ... 

equipped  with  protected  clothing,  protective  guards,  and 

tools  and  devices  which  will   aid  in   obviating  personal   contact  with  the 

material.     Where  acids  are  used,  an  abundant  supply  of  water  should  be 

close  at  hand  so  that  employees  who  accidentally  get  acid  on  them   can 

remove  it  as  quickly  as  possible.     Acid  workers  should  use  gloves  which 

will  protect  their  hands. 

TKTT-T  ATvirn/TAT^T  1-      Inflammable    material,     such     as    naphtha,     should    be 
INFLAMMABLE  '.  ^  ' 

■»/r  AT-T-T^TAT  stored  and   handled  with   the   utmost   care.       In   plants 

MATERIAL  .        .  .  .  ^ 

where  such  material  is  necessarily  used,  notices  should 
be  prominently  displayed,  giving  explicit  information  of  the  dangers  in- 
volved in  its  use  and  detailed  instructions  as  to  the  amount  safe  to  be  used 
at  a  time  and  the  manner  in  which  it  should  be  handled. 

rASF«;  ^^^  operations  indoors  whose  conduct  is  necessarily 
AND  FIIMFS  accompanied  by  the  creation  of  dust  or  noxious  gases  or 
fumes  every  effort  should  be  made,  through  careful  arrange- 
ment and  mechanical  means,  to  reduce  the)  formation  or  free  discharge  of 
these  to  a  minimum.  Much  can  be  accomplished  by  covering  dustniaking 
machines,  vats  and  vessels,  and  by  the  employment  of  various  ventilating, 
exhausting,  condensing  and  burning  dexnces.  Where  these  are  impracticable 
or  insufficient,  protective  equipment,  such  as  guards  or  respirators,  should 
be  furnished  to  employees. 

Where  dust  created  is  of  such  a  character  that  it  is  likely  to  explode 
under  certain  conditions  which  may  accidentally  develop  at  any  time,  care 
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should  be  taken  to  introduce  into  the  room  at  intervals  an  amount  of  artificial 
moisture  sufficient  to  remove  this  danger. 

^T^T»»Tv*T^T^c      In   all   operations  where  material,   either  metal   or   stone,   is 
TRIMMERS  ^  1  •     1  I          •  1-11 

trimmed  by  hammer  and  chisel,  or  otherwise,  and  in  all  oper- 

^T^TKTT^T-T^o      atious  rcQuiring  the  use  of  emery  wheels  or  grindstones,  where 
GRINDERS  ^  °  1-1  11-1 

there  is  danger  of  flying  chips  and  small  particles,  the  work- 
men should  be  provided  with  goggles,  or  other  suitable  protectors,  to  prevent 
injury  to  the  eyes. 

All   machines   used    for   bottling   should   be   so   constructed, 

ROXTLERS 

placed  or  guarded  as  to  prevent,  so  far  as  possible,  fragments 
of  a  bursting  bottle  from  striking  workmen.  Bottlers  should  be  provided 
with  face  masks  and  gauntlets. 

Everv    building    used     for    manufacturing    or    mercantile 

DOORS    AND  ^  ,        ,  T    ,  -111  /r    •  u  r 

purposes  should  be  provided  with   a   sumcient  number  or 

exits   and   fire   escapes   to  permit   prompt   egress   from   the 

building  in  the  event  of  fire  or  panic. 

All  doors  should  open  outward.     No  door,  whether  of  building  or 

room,  should  be  locked,  bolted  or  fastened  while  employees  are  therein  in 

such  a  manner  as  not  to  be  easily  opened  from  the  inside. 

_     The  fire  risk,  which  of  course  involves  danger  of  accidental 
THE   FIRE  ,    .    .  ,,  ,  r  1 

personal   injury  as  well  as  that  or   property  destruction,   can 

be  much  diminished  by  careful  construction  and  equipment 
of  factories  and  by  subsequent  good  management.  The  necessary  equip- 
ment precautions  against  fire,  w^hich  the  experience  of  the  fire  insurance 
companies  has  proved  to  be  most  effective,  may  be  found  in  the  rules  of  the 
National  Board  of  Fire  Underwriters.  These  rules  should  be  strictly 
observed.  Valuable  hints  for  the  management  of  a  factor}^  with  a  view 
to  avoiding  fire  will  be  found  in  a  pamphlet  entitled  "  Fire  Prexention  and 
Fire  Insurance,"  published  by  the  Hartford  Fire  Insurance  Company  of 
Hartford,  Conn. 

No  person  under  the  legal  age  should  be  emploved  in  any 
MINORS  .       .  ,  ,  ,-1^,  ,  11^- 

capacity  in  or  about  a  plant.  Where  there  are  no  legal  restric- 
tions regarding  the  employment  of  minors,  cure  should  ccrtiihily  he  taken 
not  to  employ  anyone  under  fourteen  years  of  age.  And  no  person  under 
sixteen  years  of  age  should  he  permitted  to  operate  any  pozcer  machinery. 
The  employment  of  young  persons  to  do  work  for  which  they  are  not 
physically  or  mentally  qualified  should  be  particularly  avoided,  as  their 
youth  and  inexperience  make  them  dangerous  to  other  workmen  as  well  as 
to  themselves. 
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DANGEROUS  ^^^  dangerous  places  near  which  any  employee  shall 
be  obliged  to  pass  or  do  his  work  should  be  guarded  by 
being  covered  or  railed  off.     So  also  should  all  dangerous 

MACHINB-KY  ...  ^^,  ,  .  , 

machines  or  parts  or  machmes.  1  he  number  or  such 
places  and  machines  is  so  great  that  it  is  impracticable  to  enumerate  them 
here,  but  the  need  for  protection  in  any  instance  will  readily  suggest  itself  to 
an  observant  superintendent  or  foreman. 


CO-OPERATION  OF  EMPLOYEES 

The  furnishing  of  safeguards  will  not  assure  the  prevention  of  acci- 
dents unless  the  employees  co-operate  fully,  willingly  or  otherwise,  in  the 
effort  to  protect  them.  Employees  should  feel  that  whatever  is  done  in 
the  way  of  providing  safeguards  is  designed  for  their  benefit,  and  they  should 
not  be  permitted  to  remove  or  wilfully  destroy  them,  nor  should  they  con- 
sider that  the  provision  of  safeguards  for  machines  which  they  have  been 
accustomed  to  operate  unguarded  is  a  reflection  on  their  ability  or  skill  or 
is  an  interference  with  their  work.  A  great  many  safeguards  must  neces- 
sarily be  removable,  for  purposes  of  adjustment,  cleaning  or  oiling,  and  it 
should  be  insisted  that  they  be  replaced  immediately  after  the  completion 
of  such  work.  If  a  safeguard  is  provided  for  a  dangerous  machine  and 
work  is  then  done  without  the  safeguard  in  place,  there  might  just  as  well 
be  no  safeguard. 

Something  of  an  educational  campaign  is  necessary  to  secure  the  earnest 
co-operation  of  employees  in  this  respect,  and  the  foreman  can  conduct  such 
a  campaign  by  keeping  his  eyes  open  and  warning  individual  employees, 
when  necessary,  of  the  danger  of  removing  safeguards.  He  can  do  much 
in  this  direction,  too,  by  maintaining  good  discipline  in  his  department.  If 
his  workmen  are  required  to  obey  other  rules  implicitly,  they  will  be  more 
apt  to  pay  due  attention  to  those  regarding  safeguards. 

It  should  also  be  impressed  upon  employees  that  their  co-operation 
is  desired  in  the  way  of  reporting  any  dangerous  operations  or  conditions 
that  may  be  noticed  by  them.  Such  an  attitude  on  the  part  of  the  foreman 
will  tend,  in  time,  to  make  most  of  his  workmen  keenly  observant  of  things 
which  may  need  to  be  remedied.  Employees  should  be  encouraged  to  warn 
each  other  of  danger  and  the  advisability  of  being  on  the  lookout.  It  has 
been  well  said  that  "  more  important  than  safe  machines  and  safe  places 
are  habits  of  care  and  watchfulness." 

REPORTING  OF  ACCIDENTS 

Notwithstanding  all  the  precautions  taken,  accidents  will  happen. 
When  one  does  occur,  it  should  be  immediately  reported  and  thoroughly 
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investigated.  Knowledge  of  exactly  how  one  accident  happened  will  help 
prevention  of  others  of  like  nature.  Foremen  of  departments  doing  similar 
work  should  be  fully  informed  of  the  nature  of  accidents  occurring  in  each 
other's  departments. 

FIRST  AID 

Every  factory  should  have  a  system  for  furnishing  first  aid  to  the 
injured.  The  effects  of  an  accident  may  be  intensified  for  lack  of  immediate 
proper  care  of  the  injured  person.  Even  mere  unskilful  handling  may  do 
further  injury,  in  addition  to  causing  the  sufferer  unnecessary  pain.  Where 
it  is  not  feasible  to  have  a  thoroughly  equipped  emergency  room,  there 
should  be  at  least  a  depot  of  first  aid  supplies  and  a  corps  of  men  trained 
to  give  first  aid.  This  corps  should  consist  of  two  or  more  men  in  each 
department,  so  that  wherever  an  accident  may  occur  aid  will  be  near  at  hand. 

It  does  not  require  a  great  deal  of  knowledge  to  qualify  for  first  aid. 
Any  good  medical  practitioner  can  impart  the  necessary  amount  of  knowl- 
edge to  the  men  in  four  or  five  lectures,  giving  them  an  idea  of  the  makeup 
of  the  human  body,  how  to  treat  hemorrhage  and  bleeding,  fractures, 
insensibility  of  various  kinds,  what  to  do  for  burns  and  scalds  and  how  to 
move  the  sick  and  injured.  The  names  of  the  men  in  each  department 
qualified  to  render  first  aid  should  be  prominently  displayed  in  that  depart- 
ment. Of  course,  the  first  thing  to  do  in  case  of  accident  is  to  send  for  the 
doctor^  and,  in  giving  first  aid,  care  should  he  taken  to  attempt  no  treatment 
which  can  properly  be  done  only  by  the  doctor.  Pending  his  arrival,  how- 
ever, much  can  often  be  accomplished  in  the  way  of  making  the  sufferer 
more  comfortable  and  preventing  his  further  injury. 

EMERGENCY  ROOM 

One  of  the  most  valuable  accessories  to  a  manufacturing  plant  is  an 
emergency  room  for  furnishing  first  aid  to  the  injured.  Such  a  room  is  to 
be  found  in  connection  with  all  up-to-date  factories,  and  wherever  one  has 
been  established  the  expense  of  its  installation  has  been  more  than  justified 
by  the  resulting  advantages.  To  this  room  all  men  who  are  injured,  seri- 
ously or  otherwise,  are  taken,  and  there  cared  for  while  a  physician  is  being 
summoned.  The  room  is  fitted  up  with  all  the  latest  appliances  and  con- 
veniences. Included  in  the  outfit  is  a  movable  stretcher  which  may  be 
shifted  on  wheels  and  a  movable  cushion  which  may  be  lifted  by  means  of 
straps.  Glass  cabinets,  completely  equipped  with  medicines,  instruments  and 
the  like,  form  part  of  the  outfit.  There  is  a  portable  wash  stand  and  the 
room  is  equipped  with  steam  heat,  electric  lights,  running  water,  dishes, 
instruments  of  all  kinds,  cones  for  etherizing  purposes,  bandages,  plasters, 
needles  for  sewing  up  w^ounds,  cocaine,  absorbent  cotton  and  ever}"thing  to 
apply  what  aid  is  necessary^  until  a  physician  arrives.     When  he  comes,  no 
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time  is  wasted  in  preparing  the  patient  for  removal  to  either  his  home  or 
the  hospital,  and  the  physician  is  not  delayed  in  looking  for  instnmients 
and  other  facilities  that  might  be  needed  in  caring  for  an  injured  person. 
Aseptic  towels,  surgical  soap,  water  bottles  and  medicines  are  carried  in 
stock. 

The  object  of  this  emergency  room  is  two-fold:  First,  to  relieve  the 
injured  person  as  soon  as  possible,  and  not  only  alleviate  his  pain  but  cleanse 
the  wound  or  prepare  it  for  permanent  dressing  by  the  physician;  and, 
second,  thereby  to  save  time  for  the  patient  as  well  as  the  concern  and  to 
assist  in  his  speedy  recovery. 

^TNA  INSPECTIONS 

This  book  is  published  in  the  interest  of  the  liability  policy-holders 
of  the  /^TNA  Life  Insurance  Company.  The  pictures  illustrate  prac- 
tical safeguards  and  methods  of  guarding  dangerous  places  and  machinery. 
Many  of  the  pictures  are  from  photographs  taken  by  ^?^TNA  inspectors  and 
many  of  the  guards  shown  were  installed  on  their  recommendations.  It 
will  be  seen  that  many  of  them  are  simple,  yet  all  are  practical,  and  each 
as  applied  is  effective  for  the  purpose  intended.  These  simple  safeguards 
will  be  readily  appreciated  by  the  observant  employer.  He  will  see  what 
some  employers  are  doing  in  the  "  field  of  prevention,"  and  this  will  suggest 
ideas  which  can  be  put  into  practical  use  in  his  own  plant. 

It  is  the  desire  of  the  .T^TNA  to  assist  its  liability  policy-holders  in 
keeping  the  number  of  accidents  down  to  the  lowest  possible  figure. 
The  .-^^.TNA  maintains  a  force  of  trained  inspectors  for  just  this  purpose, 
whose  duty  it  is  to  find,  and  bring  to  the  notice  of  the  owner  or  manager  of 
a  plant,  defects  in  machinery  and  hazardous  places  wherein  there  is  danger 
of  injury  and  possible  loss  of  life.  The  ^tna  inspector  is  at  all  times  at 
the  service  of  the  assured.  His  varied  experience  with  all  kinds  of  plants 
and  operations  renders  his  judgment  and  advice  especially  valuable,  and 
this  is  particularly  appreciated  by  those  who  are  desirous  of  having  their 
plants  in  the  best  of  condition. 


GEARS 


Almost  all  machines  are  operated  to  some  extent  by  means  of  gears  of 
one  kind  or  another,  and,  no  matter  what  their  kind,  these  gears  when 
unguarded  spell  danger  to  anyone  who  gets  too  close  to  them.  In  a  great 
many  cases  the  operator  of  the  machine  has  to  work  in  close  proximity  to 
some  of  the  gearing  much  of  the  time,  or  the  nature  of  his  work  makes  it 
necessary  for  him  to  approach  it  at  more  or  less  frequent  interv^als.  Others 
than  the  operator  are  also  exposed  to  the  gears,  from  their  having  occasion 
to  do  some  of  the  work  connected  with  the  machine,  to  attend  to  other  work 
which  brings  them  near  the  gears,  or  in  passing  by  the  gears,  sometimes 
through  a  narrow  passageway  which  brings  them  perilously  close, 

HO\A/  rFAR<;      Whether  operator,  passer-by  or  other,  whoever  comes  close 
.  „„  to  gearing  in  motion  is  apt  to  suffer  serious  consequences. 

T^  AXTA-T-T^^TTo       Gears  are  usually  driven  with  great  power  and  often  at  a 
DANGEROUS  .  ■'  .... 

high  rate  of  speeci,   and  anything  caught  in  them  cannot 

be  withdrawn  without  injury.     If  a  man's  sleeve,   for  instance,  should  be 

caught  in  gears  revolving  at  any  considerable  rate  of  speed,  his  arm  would 

inevntably  follow  the  sleeve.     Such  an  accident  recently  occurred  in  a  rolling 

mill,  when  a  workman  reached  over  a  row  of  live  roll  gears  to  oil  some 

of  the  machinery.     He  slipped  anei  the  sleeve  of  his  shirt  caught  in  the  gears 

and  pulled  his  arm  into  them.     His  screams  caused  the  operator  instantly 

to  throw  the  lever,  stopping  the  machinery,  but  not  before  the  man's  arm 

had  been  crushed  to  the  shoulder,  making  him  a  cripple  for  the  rest  of  his 

days.     Less  prompt  action  on  the  part  of  the  operator  woulci  have  cost  the 

man  his  life,  for  the  relentless  gears  would  have  undoubtedly  pulled  his  body 

in  after  his  arm. 

,,.^,„  Gears  that  mesh  inwardly  are  especiallv  dangerous,  but  all 

MANY  ,    .  ■  :  '  . 

„  ^  gears  have  a  sufficient  element  of  danger  attaching  to  their 

WAYS  OF         ^  .  .  . 

rTTARDTMr  Operation  to  require  that  they  be  effectually  guarded,  when- 
ever this  can  be  done  without  positivelv  interfering  with  the 
working  of  the  machine.  A  great  deal  of  the  machinery  being  manufac- 
tured nowadays  is  equipped  with  gear-protecting  devices,  but  gears  not  so 
protected  can  almost  always  be  rendered  comparatively  harmless  by  means 
of  home-made  safeguards.  If  a  metal  covering  is  not  easily  obtainable,  a 
wooden  one  will  often  serve  the  purpose,  and  either  may  be  so  constructed 
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that  it  can  be  lifted  off  the  gears  when  it  is  necessary  to  examine  or  oil  them, 
or  enough  of  the  covering  can  be  raised  or  removed.  Such  a  safeguard  will 
prevent  many  a  serious  accident,  and  it  will  require  but  little  trouble  and 
expense  to  supply  it.  When  in  position  it  protects  fully  against  the  dangers 
of  the  gears,  and  the  fact  that  it  can  be  removed,  raised  or  opened,  when 
necessary,  does  away  with  the  objection  that  it  might  interfere  with  the  work 
of  keeping  the  gears  in  order  and  running  smoothly.  Where  a  dangerous 
pinion  is  so  situated  that  a  guard  cannot  well  be  attached  to  the  machine- 
frame,  and  protection  supported  from  the  floor  Is  not  feasible,  the  meshing 
part  can  often  be  protected  by  mounting  in  front  of  It,  and  on  the  same 
spindle,  a  disc  of  sheet  metal  larger  than  the  pinion. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 


Fig.  I.     Exposed  Bevel  Gears. 


Fig.  2.     Guard  for  Bevel  Gears. 
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Fig.  3.     Unguarded  Gears  of  Slitting  Machine  Used  for  Cutting  Sheet  Metal. 

Although  the  gears  are  not  in  a  position  to  cause  an  accident  to  anyone 
who  may  pass  by  or  near  the  machine,  they  are  dangerous  to  a  person 
attempting  to  clean  the  machine  while  it  is  in  motion  or  to  replace  the 
belt  on  the  pulley. 


Fig.  4.     Guarded  Gears  of  Slitting  Machine  Used  for  Cutting  Sheet  Metal. 

This  shows  the  same  machine  as  Fig.  3,  with  the  gears  protected  by  a 
metal  cover. 
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Fig.  5.     Live  Roll  Gears  Unprotected. 

This  shows  the  live  roll  gears  in  a  rolling  mill.  The  live  rolls  are 
used  for  conveying  red-hot  billets  of  metal  from  the  furnaces  to  the  mill. 
They  are  actuated  by  cog  gears  shown  at  the  side,  which  revolve  at  a  high 
rate  of  speed.     Unprotected,  they  are  very  dangerous. 


Fig.  6.     Live  Roll  Gears  Protected, 


This  shows  the  gears  shown  in  Fig.  5  guarded  by  a  boxed  arrange- 
ment. The  top  of  the  box  is  a  continuous  set  of  covers,  which  can  be 
raised  for  the  purpose  of  looking  at  the  gears  and  attending  to  them  if 
necessary.  The  arrangement  effectually  guards  the  gears  without  being  a 
hindrance  to  the  work. 
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Fig.  7.     Slotting  Machine  Guarded. 

This  picture  shows  a  slotting  machine  with  a  special  attachment  to 
protect  the  workman  from  dangerous  gearing,  at  the  same  time  leaving  an 
opening  so  that  the  operating  parts  can  be  seen. 
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Fig.  8.  Fig.  9. 

Fig.  8.     Cog  Gears  Enclosed. 

This  is  a  guard  for  the  index  change  gears  on  a  gear  cutting  machine. 
On  the  first  machine  it  will  be  observed  that  the  guard  is  dropped  down 
to  permit  changing  of  the  gears.  On  the  second  machine  the  guard  is  in 
position  and  the  gears  effectually  covered.  The  arrangement  is  a  simple 
one  and  is  an  excellent  illustration  of  how  exposed  gearing  can  be  protected. 


Fig.  9.     Rail  Guard  for  Exposed  Gears. 

This  shows  exposed  gears  at  the  end  of  a  large  engine  lathe.  As  a 
general  thing,  persons  in  charge  of  a  machine  shop  will  say  that  it  is 
Impossible  to  guard  a  machine  of  this  kind,  as  the  gears  have  to  be  changed 
quite  frequently  and  any  guard  would  Interfere  with  the  operations.  With 
a  pipe  rail  guard,  as  shown,  there  would  be  very  little  or  no  objection 
to  it  on  that  ground,  for,  when  it  is  necessary  to  change  the  gears,  the  men 
can  very  easily  step  through  the  railing  and  have  plenty  of  space  Inside 
to  work. 
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Courtesy  of  Brown  &f  Shar/'e  M/i;.  0>. 

Fig.  10.     Method  of  Guarding  the  Change  Gears  of  a  Lathe. 

The  hand  of  the  young  man  operating  the  arbor  press  is  protected 
from  the  gearing. 
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Fig.  II.  Fig.  12. 

Fig.  II.     Guards  Removed  from  Gears  of  Wall  Paper  Printing  and  Coloring 

Machine. 

As  will  be  seen,  there  are  a  large  number  of  gears  of  various  sizes. 
The  large  gears  attached  to  the  cylinder  around  which  the  paper  passes 
are  about,  four  feet  in  diameter  and  run  at  a  speed  of  60  revolutions  per 
minute.  To  these  large  gears  are  meshed  the  numerous  small  gears,  which 
rotate  at  300  revolutions  per  minute.  These  small  gears  are  attached  to 
the  ends  of  the  color  rolls,  and  it  is  the  duty  of  the  employees  in  charge  of 
the  machine  to  see  that  the  pans  underneath,  from  which  the  rolls  are  fed, 
are  kept  well  supplied  with  color.  This  work  necessarily  brings  the  em- 
ployees close  to  the  gearing. 


Fig.  12.     Guards  in  Position  on  Wall  Paper  Printing  and  Coloring  Machine. 

The  machine  is  the  same  shown  in  Fig.  11,  with  guards  in  place. 
Owing  to  the  character  of  the  work  performed  by  the  machine,  requiring 
changing  of  the  rolls  every  time  it  is  desired  to  print  a  different  design, 
it  is  necessary  that  a  guard  shall  afford  protection  without  at  the  same  time 
being  a  handicap  on  the  work.  The  guards  shown  are  made  of  sheet  iron 
reinforced  by  iron  bands,  and  as  constructed  will  not  easily  get  out  of  shape 
with  rough  usage. 
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Fig.  13.     Gear  Cutting  Machine  Guarded. 

This  shows   a   large   gear  cutting  machine  with   a   wooden   guard   in 
front  of  gears  to  protect  the  workman. 
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Fig.  14.    Pinion  and  Gear  of  Tumbling  Barrel  Protected  by  Sheet  Metal  Guard. 


Fig.   15.     Gear  Cover  for  Gears  at  End  of  Rolls. 

The  danger  from  the  exposed  gears  on  the  machine  was  that  someone 
might  lean  against  the  gears  and  be  drawn  into  them. 
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Fig.   i6.     Feed  Gears  Guarded. 

This  shows  a  guard  for  the  feed  gears  of  a  gear  cutting  machine,  the 
guard  being  hinged.     It  is  swung  open  in  the  picture. 
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Fig.   17.     Unguarded  Gears  on  Machine  Used  for  Cutting  Threads  in  Pipe 

Fittings. 

The  machine  is  partially  guarded  by  a  railing,  but  this  rail  was  not 
considered  sufficient  protection  to  a  person  who  might  have  occasion  to 
clean  or  adjust  the  machine. 


Fig.  18.     Guarded  Gears  on  Machine  Used  for  Cutting  Threads  in  Pipe 

Fittings. 

This  is  the  same  machine  shown  in  Fig.  17  with  the  gears  guarded  by 
means  of  metal  covers  so  made  that  they  can  be  lifted  out  of  their  places 
without  unfastening  any  screws  or  bolts. 
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Fig.  19.     Pipe  Railing  Surrounding  Gear  Pit  of  Boring  Mill. 

Machine  shops  where  they  have  machines  of  this  character  often  fail 
to  guard  the  gears,  inasmuch  as  they  believe  that  guards  would  interfere 
with  the  frequent  changing  of  the  gears  that  is  required.  A  railing  such 
as  is  shown  stands  about  3V0   feet  in  height. 


Fig.  20.     Guarded  Machine  for  Cutting  Threads  in  Pipe  Fittings. 

Not  only  are  the  gears  of  this  machine  covered  with  a  sheet  metal 
guard,  but  there  is  also  a  guard  placed  to  protect  a  person  from  getting 
caught  on  any  part  of  the  chuck  which  holds  the  fitting. 
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Fig.  21.     Gears  on  Twister. 
This  picture  shows  the  gears  at  the  driving  end  of  a  twister. 


Conriesy  0/ Dtapt-y  Ci'iii/'itnv 

Fig.  22.     Guarded  Gears  on  Twister. 
This  shows  the  twister  with  the  gears  at  the  driving  end  enclosed. 
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Fig.  23.     Cotton   Mill   Balling   Machine.     Showing  Guard  Removed   from 

Gears. 

This  machine  is  used  in  connection  with  the  warping  frame,  a  part  of 
which  is  shown  at  the  right  of  the  picture. 


Fig.  24.     Cotton  Mill  Balling  Machine.    Showing  Guard  in  Place  Over  Gears. 
(Same  machine  as  shown  in  Fig  23.) 
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Fig.  25.  Fig.  26. 

Fig.  25.     Cotton  Mill  Spinning  Frame.     Showing  Guard  Raised  From  Gears 

Which  Operate  the  Feed  or  Top  Rolls. 


Fig.  26.     Cotton  Mill  Spinning  Frame.     Showing  Guard  in  Place  Over  Gears. 
Which  Operate  the  Feed  or  Top  Rolls. 

(Same  machine  as  shown  in  Fig.  25.) 
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Courtesy  of  Draper  Com/a  iiy 

Fig.  27.     Guarded  Gears  on  Loom. 

At  the  lower  left  hand  of  the  machine  are  shown  the  take  up  gears 
guarded  by  metal  covering.  The  loom  is  also  provided  with  a  shuttle 
guide  to  keep  the  shuttle  from  flying  out  and  injuring  the  weaver. 


42 


SAFEGUARDS 


Fig.  28.  Fig.  29. 

Figs.  28  and  29.     Exposed  Gears. 

Fig.  28  shows  a  shell  mill  or  crusher  with  rolls  and  gears  unprotected. 
Fig.  29  shows  the  position  a  man  was  In  when  his  clothing  caught  in  the 
gears,  dragging  his  body  between  them  and  injuring  him  so  that  he  died 
almost  Instantly.  Guards  completely  covering  the  rolls  and  gears  had 
been  provided,  but  the  man  persisted  In  working  about  the  machine  with  the 
guards  off,  which  was  contrary  to  Instructions.  The  accident  not  only 
Illustrates  the  danger  of  exposed  gears,  but  the  consequences  that  sometimes 
attend  wilful  violation  of  Instructions. 


BELTS  AND    PULLEYS 


Pulleys  and  the  belts  which  operate  them  or  by  which  they  are  operated 
are  danger  points  in  connection  with  the  running  of  machinerys  against  which 
ample  protection  can  be  furnished  with  little  expense  and  trouble.  The 
source  of  most  of  the  risk  is  the  place  where  the  belt  and  the  pulley  come 
together,  and  the  larger  the  belt  and  the  pulley  the  greater  the  danger. 
Many  accidents  have  been  caused  by  persons  getting  caught  between  a  belt 
and  a  pulley. 

The  junction  of  belt  and  pulley  is  most  dangerous  when  it  is  situated 
near  a  passageway,  but  no  matter  where  it  is  located  there  is  chance  of 
someone  having  to  be  near  enough  to  it  to  be  caught  and  injured. 

GUARDING  Protection  against  this  danger  is  found  in  boxing  or  railing 
BELT  AND  o^  the  spot.  A  pipe  rail  or  a  wooden  slat  arrangement  is 
PULLEY  perhaps  the  best  in  many  cases,  as  either  will  act  as  an  effective 

guard.     The  pipe  railing  is  also  very  neat  in  appearance. 

Sometimes,  however,  a  sheet  metal  covering  is  necessary  to  accomplish 
the  desired  object,  or  the  requisite  degree  of  safety  is  best  assured  by  the 
use  of  a  screen  in  connection  with  a  pipe-railing.  All  countershafts  set  on 
a  floor  and  every  other  point  where  belt  and  pulley  meet  at  a  place  where 
a  workman  may  ever  have  occasion  to  go,  should  be  guarded  in  some  way. 

Where  it  is  not  possible  to  box  or  screen  a  pulley,  as  is  sometimes  the 
case,  the  arms  of  the  pulley  should  be  covered  with  a  metal  disk  attached 
securely  to  them, 

„„^_,__^,^       ]n  connection  with  belts  and  puUevs  it  should  be  remembered 

SHIFTING  ,  ,       '  .....  ,     , 

^_,  „^T  T-e  f'^^t  great  danger  attaches  to  the  operation  ot  shifting  a  belt 
by  hand.  Many  a  broken  arm  and  often  more  serious  injuries 
have  been  caused  by  hand  shifting  of  belts,  the  hand  or  arm  being  caught 
and  carried  around  the  pulley.  Such  accidents  have  been  especially  frequent 
where  there  was  but  the  single  pulley.  To  use  the  hand  in  picking  up  a 
belt  from  shafting  or  a  rest  and  placing  it  on  a  rapidly  revolving  pulley,  or 
in  removing  it  from  the  pulley,  involves  a  great  deal  of  risk,  no  matter  how 
expert  one  may  have  become  In  the  operation.  Very  frequently,  too,  a 
man  desiring  to  shift  a  belt  in  this  fashion  will  climb  upon  some  frail  or 
unsteady  support,  such  as  a  box  or  step  ladder,  or  he  will  use  an  ordinary 
ladder  placed  against  the  revolving  shafting  or  a  wall  very  close  to  it.     Such 
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a  support  is  likely  to  give  way  or  slip,  causing  him  to  grasp  the  pulley  or 
shafting  to  save  himself  from  a  fall. 

Loose  pulleys,  with  proper  mechanical  means  for  shifting  the  belts 
from  the  floor  level,  should  always  be  provided,  or  the  friction  clutch  pulley 
used.  Where  neither  of  these  methods  is  in  existence  an  efficient  belt  shifter 
operated  by  hand  should  be  used.  Often  only  a  common  pole  or  stick  is 
employed,  but  even  this  is  better  than  shifting  the  belt  by  hand.  The  pole, 
however,  should  be  long  enough  for  the  man  using  it  to  hold  it  firmly  at  his 
side  and  not  to  be  compelled  to  hold  it  at  the  end  and  stretch  his  arms  up  to 
reach  the  pulley. 

When  tight  and  loose  pullevs  are  used,  care  should  be  taken  so  to 
arrange  the  shifting  apparatus  that,  when  the  belt  is  moved  to  the  loose 
pulley,  it  will  stay  there  and  not  creep  back  on  the  tight  pulley  and  unex- 
pectedly start  the  machine  with  which  it  is  connected. 

INSPECTION      Frequent   inspections   should   be   made   of   belts,    especially 

_^  _,^^  ^„  where  the  ends  are  joined  together,  to  see  that  there  are 

OF  BELTS  . 

.„„  no  breaks  and  that  the  fastenings  are  secure  and  smooth. 

AND  .... 

PULLEYS  '^       breaking  of  a  high-speed  belt  is  apt  to  cause  serious 

injury  to  anyone  who  may  be  near  it.     Pulleys  also  should 

be  frequently  examined  for  defects  or  signs  of  wear. 

Loose  pulleys  should  not  be  placed  on  the  shafting  itself,  but  should 
be  mounted  independently.  In  mounting  pulleys  on  shafting,  the  pulley 
should  be  somewhat  more  than  the  belt's  width  from  any  projection  on 
the  shafting.  This  will  prevent  the  belt's  getting  wedged  if  it  should  slip 
from  the  pulley. 

An  unshipped  belt  should  never  be  allowed  to  rest  on  the  shafting, 
but  should  be  placed  on  a  rest  or  hook  provided  for  the  purpose.  Belts 
should  never  be  laced  or  adjusted  while  the  machinery  is  in  motion. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 
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Fig.  30.     Driving  Belt  in  Aisle  Boxed  in. 


Fig.  31.     Large   Horizontal   Belt,  Unguarded. 

This  shows  a  large  horizontal  belt  in  an  electric  light  plant.  The 
chief  danger  lies  in  persons  stepping  through  the  belt  to  sa\e  going  around. 
It  could  easily  be  guarded  by  a  double  railing  on  each  side. 
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Fig.  32.     Belt  and  Pulley  of  Soap  Grinding  Machine  with  Guard  Removed. 


Fig.  33.     Belt  and  Pulley  of  Soap  Grinding  Machine  with  Guard  in  Position. 
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Fig.  34-  Fig-  35- 

Fig.  34.     Open  or  Exposed  Small  Pulley  and  Belt  on  Side  of  Slitting  Machine. 

This  pulley  is  waist  high  from  the  floor  and  there  is  danger  of  a 
person  getting  caught  between  the  belt  and  the  pulley,  should  he  go  too 
close  to  them. 


Fig.  35-     Guarded  Small  Pulley  and  Belt  on  Slitting  Machine. 

This   shows   the   same   machine    as    in    Fig.    34   with    a    metal   guard 
for  the  pulley  and  belt.     This  guard  is  easily  remo\able  when  necessary. 
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Fig.  36.     Pipe  Railing  Surrounding  Floor  Countershaft  Used  in  Driving 

a  Blower. 

Floor  countershafts  are  commonly  used  In  factories  and  are  sometimes 
guarded  by  being  enclosed  with  a  wood  framework  or  being  entirely  boxed 
in.     The  pipe  rail  shown  in  this  picture  is  one  form  of  protection. 


Fig.  37.     Guarded  Countershaft  Used  in  Driving  a  Lathe. 

This  countershaft  sets  on  the  floor  in  one  of  the  main  aisles.  Many 
persons  consider  that  the  style  shown  in  this  picture  of  guarding  a  counter- 
shaft on  the  floor  is  the  most  satisfactory.  The  guard  shown  is  left  partly 
open  at  the  top  and  only  slats  are  used  on  the  sides. 
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Fig.  38.  Fig.  39. 

Fig.  38.     Guarded  Belt  and  Pulley  of  Drill  Press. 


Fig.  39.     Guarding  Point  where  Belt  and  Pulley  Meet. 

Many  accidents  are  caused  by  persons  getting  caught  on  belts  and 
pulleys  situated  like  those  shown  in  this  picture.  The  guard  shown  is  made 
of  sheet  metal  in  the  shape  of  an  angle,  and  is  fastened  by  two  iron  straps 
to  the  framework  of  the  machine. 
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Fig.  40,     Guarded  Belt  with  Tight  and  Loose  Pulleys. 


Fig.  41.     Pipe  Rail  Guard  Around  Belt  and  Pulley  of  a  Blower. 

This  guard  is  made  of  pipe  railing  to  which  is  bolted  a  wire  screen. 
It  gives  full  protection  to  those  passing  up  and  down  the  aisle  next  to  the 
machine  and  also  has  a  neat  appearance. 
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Fig.  42.     Paper  Cutter,  Clutch  and  Gear  Guarded. 

The  driving  belt  and  friction  clutch  are  guarded  with  a  wooden 
sheathing  on  the  left,  and  there  is  also  a  guard  over  the  gears  on  the  right 
of  the  machine. 


Fig.  43.     Ending  Machine  for  Pasting  Boxes,  Belt  and  Pulley  Guarded. 

On  the  right  the  belt  and  pulley  are  shown  boxed  in.     In  the  center 
the  friction  clutch  on  the  single  ender  and  the  belt  and  pullev  are  also  boxed. 
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Fig.  44. 


Fig-  45- 


Fig.  44.     Belt  Placer. 


This  is  a  German  device.  It  is  hinged  in  two  places  and  at  the  end 
is  a  fork,  which  fits  the  shaft.  At  the  first  joint  is  a  shoe  on  which  the  belt 
is  placed  to  guide  it  on  the  pulley.  The  second  joint,  or  the  one  nearest 
the  handle,  permits  the  placer  to  run  around  the  pulley  until  the  shoe  is 
released  between  the  belt  and  the  pulley. 


Fig.  45.     Drill  Press  with  Pulleys  Guarded  and  Bevel  Gears  of  Spindle 

Guarded. 

(Used  at  plant  of  Link  Belt  Machinery  Co.) 

The  picture  shows  the  drill  press  with  a  pipe  railing  around  the  pulleys 
and  also  a  sheet  metal  guard  surrounding  the  bevel  gears  at  the  top  of  the 
spindle.  It  is  seldom  that  these  bevel  gears  are  guarded  in  this  manner, 
because  they  are  at  some  height  above  the  floor,  but  there  is  a  possibility  of 
a  person  getting  caught  in  these  gears  while  wiping  the  machinery. 
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Fig.  46.     Back-Setting  Machine,  Clutch  and  Belt  Guarded. 

This  shows  the  friction  ckitch  and  belt  boxed  in.  They  were  especially 
dangerous,  as  the  end  of  the  machine  was  situated  next  to  an  aisle.  The 
table  on  the  left  is  removed  from  the  machine  to  show  sprockets  and  chain 
drives.  When  the  machine  is  operating  this  table  is  placed  close  to  the 
machine,  guarding  the  sprockets  and  chains. 


FLY  WHEELS  AND  DRIVING  BELTS 


Fly  wheels  and  driving  belts  furnish  the  first  means  for  the  transmis- 
sion of  power  from  the  engine  to  the  several  machines  to  be  operated,  and 
the  necessary  protection  of  machinery  begins  with  them.  They  are  prin- 
cipally dangerous  for  several  reasons.  They  are  almost  always  of  consid- 
erable size  and  sometimes  huge.  They  usually  move  at  a  high  rate  of 
speed.  The  draft  created  by  their  motion  attracts  loose  clothing  of  persons 
near  them.  Fly  wheels  are  usually  located  in  an  engine  pit,  into  which  there 
is  danger  of  persons  falling;  and  they  are  often  situated  in  basements,  where 
the  light  is  ciim. 

^  -         Every  fly  wheel  should  be  guarded  by  a  fence  around  it,  and 

FOR  FT  Y       ^^^  ^^^^  ^^  ropes  transmitting  the  power  from  the  wheel  should 

„„^^^^  „       be  protected  in  the  same  way  for  at  least  enough  distance  above 
WHEELS         ,      1         ,       ,  ,  r  •       • 

the  floor  level  to  prevent  workmen  from  commg  m  contact  with 

them.     This  guard  may  be  in  the  form  of  a  metal  casing,  screen  or  picket 

fence,  as  is  sometimes  advisable,  or  it  may  consist  merely  of  a  fence  made 

of  wood  strips  or  pipe  railing.     If  of  one  of  the  latter  kinds,  it  will  be  well 

to  have  a  skirting  board  at  least  six  inches  in  height  at  the  bottom,  to  prevent 

anything  accidentally  falling  from  the  floor  into  the  pit  and  thereby  possibly 

causing  trouble. 

The  necessity  for  a  guard  to  a  fly  wheel  pit  was  most 
forcibly  illustrated  in  the  case  of  a  fly  wheel  in  a  small 
country  mill,  located  in  a  pit  near  the  outer  wall  of  a 
basement.  The  edge  of  the  pit  was  only  a  few  inches  from  the  wall.  The 
engineer  had  frequent  occasion  to  walk  along  the  narrow  portion  of  the 
floor  between  the  wheel  pit  and  the  wall,  but  he  could  not  see  any  necessity 
for  a  fence  at  the  edge  of  the  pit.  He  had  walked  there  for  many  years 
and  he  guessed  he  knew  enough  to  take  care  of  himself,  was  his  invariable 
reply  to  all  suggestions  that  the  pit  be  guarded.  He  walked  there  again 
one  day  and,  whether  he  forgot  for  once  to  be  cautious  or  something  beyond 
his  control  happened,  he  fell  into  the  pit  and  was  mangled  almost  beyond 
recognition.  Not  all  fly  wheels  are  located  in  such  dangerous  spots,  but  the 
risk  caused  by  the  fly  wheel  is  great  enough,  no  matter  where  it  is  situated, 
to  require  full  protection  for  everyone  who  may  have  to  go  near  it. 
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_,„T  ^„  The    places    where    belts    run    through    the    floors   should    be 

securely  guarded  by  means  of  boxing  or  railing.     1  here   is 

great  danger  of  someone  stepping  into  such  an  opening  if  it  is 

_  left  unguarded.      If  the  opening  was  large  enough  the  belt 

FLOORS  r  C5  o  o 

might  drag  the  person  through  it,  with  the  result  that  he  would 
be  violently  thrown  to  the  Hoor  below,  if  not  hurled  into  moving  machinery' 
down  there.  In  case  of  the  opening  being  only  large  enough  to  permit  a  foot 
to  go  through,  the  foot  would  be  badly  cut  and  lacerated  by  the  swiftly 
moving  belt,  especially  if  the  belt  fastener  or  lacing  w^as  not  flush  with  the 
surface  of  the  belt. 

It  is  not  the  opening  alone  that  is  dangerous.  The  speed  at  which  some 
belts  run  creates  a  draft  which  attracts  clothing.  Women  especially,  from 
the  nature  of  their  clothing,  are  subject  to  the  risk  of  being  dragged  by  this 
draft  against  the  belt,  if  not  into  the  opening  through  which  the  belt  runs. 

Accidents  from  the  whipping  of  loose  belt  laces  are  by  no  means 
uncommon,  as  are  also  mishaps  due  to  contact  with  the  points  of  screws  and 
nuts  used  in  other  forms  of  belt  fasteners. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 
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Fig.  47.     Unguarded  Rope  Drive  Passing  Through  Concrete  Floor. 


Fig.  48.     Pipe  Railing  Around  Rope  Drive  Where  It  Passes  Through 

Concrete  Floor. 

Surrounding  such  a  dangerous  spot  with  such  a  simple  protection  as 
the  pipe  railing  shown,  practically  removes  the  danger.  Rope  drives  are 
similar  to  belts  and,  as  they  are  usually  run  at  a  high  speed,  there  is  always 
danger  of  a  person  being  injured  by  coming  in  contact  with  them  and  getting 
his  clothing  caught.  There  is  also  danger  of  stepping  into  the  hole  through 
which  the  rope  passes. 
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Fig.  49.     Iron  Pipe  Railing  Guarding  a  Large  Belt  and  Pulley  on  Driving 

Shaft. 


Fig.  50.     Fly  Wheel  Guarded  by  Pipe  Railing. 

This  railing  prevents  anyone  from  falling  into  the  pit  or  against  the 
fly  wheel. 
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Fig.  51.     Method  of  Guarding  Main  Belt  Coming  Up  Through  Floor. 


Fig.  52.     Main  Driving  Belt  Running  Through  Floor  Cased  in. 

This  is  done  to  prevent  persons  passing  under  and  close  to  the  helt. 
This  method  of  guarding  the  belt  is  often  the  only  feasible  way. 


SET  SCREWS 


The  protruding  set  screw  in  collars  on  shafting  is  a  harmless  enough 
thing  to  look  at,  yet  it  has  probably  caused  more  serious  accidents  than  any- 
thing else  connected  with  the  operation  of  machinery.  It  projects  beyond 
the  face  of  the  collar  and,  being  square  and  sharp  and  revolving  rapidly 
with  the  shafting,  it  attracts  and  entangles  any  loose  material  coming  within 
its  reach.  It  will  catch  the  clothing  of  anyone  who  may  chance  to  come  near 
enough  to  it  and,  if  the  clothing  does  not  give  way  at  once  under  the  strain, 
its  wearer  will  be  picked  up  and  whirled  around  the  shafting  and  seriously 
if  not  fatally  injured. 

In  any  factory  the  workmen  are  likely  to  be  constantly  exposed  to  such 
danger,  unless  the  numerous  set  screws  are  guarded  or  some  other  form 
of  collar  is  used.  Not  only  do  they  have  to  run  more  or  less  of  this  risk 
as  they  move  about  the  plant,  but  those  who  have  to  adjust  machinery,  dress 
belts  or  do  other  work  near  shafting  are  especially  exposed  to  the  hazard. 

No  protruding  set  screw  which  revolves,  no  matter  in  how  remote  a 
place  it  is  situated,  can  be  considered  safe.  Many  accidents  have  been  caused 
by  such  screws  located  in  places  where  they  were  supposed  to  be  out  of  reach 
of  anyone. 

^  .  j^Y  There  are  many  ways  of  guarding  set  screws.     For  instance, 

KINDS  OF  ^^^^  ^^^   ^^   countersunk   so   that   they   will   not    project 

SAFEGUARDS  beyond  the  surface  of  the  collar  and  may  be  worked  with 
a  box  key  or  a  screw  driver,  or  they  may  be  made  in  hollow 
form,  flush  with  the  collar  and  adjustable  by  means  of  a  square  key.  Then 
there  is  the  safety  collar,  made  of  wood  with  a  hole  in  it  in  which  the  pro- 
truding screw  is  placed.  The  collar  is  in  two  parts  and  is  screwed  together 
when  in  position  on  the  shaft.  A  simple  method  of  covering  a  protruding 
screw  is  to  wind  some  leather  or  rubber  belting  around  the  collar,  the  screw 
extending  through  a  hole  in  the  belting  at  each  turn  until  the  belting  and 
top  of  screw  are  flush.  The  belting  is  then  firmly  secured.  There  are  also 
safety  collars  which  clamp  the  shafting  without  the  aid  of  set  screws. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING   IN    PLACE. 
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Fig-  53-  Fig-  54- 

Fig.  53-     Protruding  Set   Screw  and  Key-way. 

Fig.  54.     Countersunk  Set  Screw  and  Unprotected  Shaft  End. 


Fig.  55- 


Fig.  56. 


Fig.  55.     Safety  Collars  for  Set  Screws. 

(Manufactured  by   Middletown   Machine   Co.,   Middletown,   Ohio.) 

Each  collar  is  secured  to  the  shaft  by  set  screws,  but  they  are  sunk  so 
as  to  be  flush  with  or  below  the  surface  of  the  collar.  The  split  collar  is 
arranged  so  that  it  can  be  placed  at  any  part  of  the  shaft,  and  in  this  respect 
It  is  a  decided  advantage  over  the  solid  collar,  which  has  to  be  slipped  on  at 
the  end  of  the  shaft  and  moved  to  the  desired  point. 


Fig.  56.     Safety  Clamp  Collar. 

(Manufactured  by  S.  T.  Murchie,  Kaukauna,  Wis.) 

This  collar  Is  something  new  In  that  It  does  not  require  set  screws  to 
hold  it  to  shafting.  It  Is  held  In  place  by  friction,  one  part  of  the  collar 
tightening  the  other  part  and  clamping  it  to  the  shaft. 


SET  SCREWS 


6i 


Fig.  57-  Fig-  58. 

Fig.  57.     Set  Screw  Countersunk. 

Fig.  58.     Rubber  Protector  for  Set  Screw, 
(]\Ianufactured  by  H.  O.  Canfield  Co.,  Bridgeport,  Conn.) 


Fig.  59-  Fig.  60. 

Fig.  59.     Shaft  End  Protected. 
The  guard  Is  a  sheet  metal  casing  In  which  the  shaft  end  revolves. 


Fig.  60.     Hollow  Set  Screw. 
(jNIanufactured  by  Hammacher,  Schlemmer  &  Co.,  New  York  City.) 

This  screw  Is  purposely  made  short  so  that  it  will  not  protrude  beyond 
the  surface  of  the  collar.  The  wrench  Is  inserted  the  full  length  of  the 
screw,  so  that  there  Is  no  torsional  strain,  and  the  whole  force  Is  applied 
largely  at  the  point  of  the  screw  where  It  is  required. 
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Fig.  6i.     Unguarded  Opening  Between  Ends  of  Shaft  in  Stone  Crusher  Plant. 

This  place  was  the  scene  of  a  fatal  accident.  The  opening  between 
the  ends  of  the  shafts  is  only  eight  inches  wide,  so  narrow  that  it  was  never 
thought  necessary'  to  guard  it.  i\n  employee,  however,  undertook  to  go 
between  the  rapidly  revolving  shafts  one  day,  and  in  doing  so  the  upper 
part  of  the  sweater  which  he  wore  caught  on  the  protruding  key  on  one  of 
the  shafts,  which  is  seen  to  be  unprotected,  and,  winding  around  the  shafts, 
literally  strangled  the  man  to  death.  This  picture  illustrates  two  dangerous 
conditions:  First,  the  protruding  key  and  ends  of  shafting,  which  should 
have  been  covered;  and,  second,  the  unguarded  space  between  the  shafting, 
which  should  have  been  fenced  or  railed  off. 


SPROCKET  WHEELS  AND  CHAINS 


One  has  only  to  look  at  a  sprocket  wheel  driven  by  a  chain  to  realize 
that  it  is  a  dangerous  thing  to  have  exposed.  It  is  more  dangerous  than  the 
belt  and  pulley  because  things  will  catch  in  the  teeth  of  the  sprocket  more 
easily  than  on  the  smooth  pulley.  For  this  reason  it  is  even  more  necessary 
that  the  sprocket  wheel  and  chain  should  be  boxed  in  or  guarded  in  some 
other  effective  manner. 

The    fact   that   the   sprocket  wheel   is   slow   runnino-   or   is 
SPEED   OR  V     ^    1  •         u   .  •  J  .     u  /-I  °      , 

LOCATION         Situated  m  what  is  supposed  to  be  an  out-of-the-way  place 

„Q  should  not  be  set  forth  as  an  argument  that  it  is  not  neces- 

SAFEGUARD  ^^^^  ^°  guard  it.  That  is  how  so  many  accidents  occur,  just 
thinking  that  no  one  will  go  near  the  dangerous  spot.  But 
someone  does  go  near  it,  and  every  time  this  happens  there  is  the  possibility 
of  an  accident.  While  perhaps  some  things  in  an  "  out-of-the-way  place  " 
that  should  be  guarded  may  be  left  unguarded  with  comparatively  little 
chance  of  ill  result,  this  risk  should  never  be  taken  with  the  sprocket  wheel 
and  chain  because  of  its  extremely  dangerous  character. 

In  a  cement  manufacturing  mill  a  sprocket  wheel  was  located 
HOW  ONE  .  . 

_       in  a  safe  (  ?)  place  near  the  floor.     It  was  considered  a  safe 
ACCIDENT  ,,,,,  •r^l 

place  because  people  seldom  went  near  it.     One  dav  a  work- 
OCCURRED       ^  ,  .         ^      ^  •         I         I  r  ],■.••    I 

man,  making  necessary  repairs  close  by,  slipped  and  his  right 

foot  went  in  between  the  sprocket  and  the  chain,  which  crushed  it  so  badly 
that  it  had  to  be  amputated.  This  accident  demonstrated  to  the  manager  of 
the  mill  that  the  sprocket  wheel  and  chain  was  dangerous  and  he  then  had 
it  fenced  in.  Perhaps  down  in  his  heart  he  knew  it  before  the  accident,  but 
he  took  a  chance  that  no  one  would  get  hurt,  and  lost. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 
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Fig.  62.  Fig.  63. 

Fig.  62.     Unguarded  Sprocket  Wheel  and  Chain  of  a  Small  Conveyor. 

This  wheel  and  chain,  being  near  the  floor,  is  dangerous  to  anyone 
who  may  be  required  to  pass  near  it. 


Fig.  63.     Guarded  Sprocket  Wheel  and  Chain  of  a  Small  Conveyor. 

This  is  the  sprocket  wheel  and  chain  shown  In  Fig.  62,  guarded  by 
a  wooden  cover  made  with  a  wide  piece  at  the  bottom,  so  that  it  will  stand 
firmly  on  the  floor. 
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Fig.  64.     Unguarded  Chain  and  Sprocket  in  Cement  Manufacturing  Plant. 


Fig.  65.     Guarded  Chain  and  Sprocket  in  Cement  Manufacturing  Plant. 
This  is  the  same  chain  and  sprocket  shown  in  P^ig.  64,  fenced  in. 


ROLLS  AND  KNIVES 


It  is  almost  needless  to  say  that  roll  feed  machinery  is  dangerous.  The 
many  serious  accidents  that  have  occurred  in  connection  with  the  operation 
of  it  is  positive  evidence  that  this  is  so.  Very  often  the  work  is  of  such  a 
character  that  the  hands  must  go  close  to  the  rolls  in  order  properly  to 
adjust  the  material  that  is  fed  into  them.  In  this  lies  the  element  of  danger, 
unless  there  is  a  guard  of  some  kind  to  prevent  the  operator's  hands  going 
beyond  a  certain  point.  If  there  is  no  guard,  nothing  but  the  greatest  kind 
of  vigilance  on  the  part  of  the  operator  will  avoid  an  accident. 

It  is  unreasonable  to  expect  that  a  person  will  concentrate  the  mind 
on  a  certain  thing  hour  after  hour.  It  is  true  that  the  operator  in  time 
becomes  more  or  less  mechanical,  but  the  mind  will  wander  or  attention 
will  be  diverted,  and  sooner  or  later  the  operator  will  make  a  false  movement 
and  the  hand  will  be  caught.  The  injuries  vary  according  to  the  size  and 
character  of  the  machinery,  and  run  from  pinching  of  fingers  to  cmshing 
of  arms  to  the  shoulder,  and  even  death. 

,  .^.^r^-n.,.  As  in  the  case  of  accidents  from  other  kinds  of  machinery, 

LAUNDRY 

accidents  from  roll  feed  machinery  can  be  largely  prevented 
bv  equipping  the  machines  with  the  proper  safeguards.  In 
the  case  of  the  collar  and  cuff  ironers  and  mangles  in  a  laundry,  for  instance, 
it  is  not  a  difficult  matter  to  guard  the  rolls  at  the  point  of  feed.  For  the 
collar  and  cuff  ironer,  a  strip  of  wood  placed  in  front  of  the  feed  roll  at 
just  sufficient  height  to  permit  the  material  to  be  fed  under,  is  all  that  is 
necessary.  For  the  mangle,  a  rod  placed  several  inches  in  front  of  the  feed 
roll  and  held  in  place  by  springs,  or  by  its  own  weight,  forms  an  effective 
guard.  The  necessity  for  guards  on  ironing  machines  is  now  so  well  recog- 
nized that  practically  all  up-to-date  machines  are  equipped  with  them  before 
the  machines  leave  the  factory. 

CALENDER     ^^^  paper,  rubber  and  textile  mills,  calender  rolls  are  used  to 
ROLLS  '^  great  extent,  and  it  has  been  found  feasible  to  guard  the 

rolls  at  the  intake  in  most  instances.  This  is  sometimes  done 
by  applying  an  auxiliary  wooden  roll  in  front  of  the  feed  rolls,  the  same 
being  held  in  place  by  a  simple  arrangement  of  link  work  and  balance 
weights.  For  a  cloth  calendering  machine,  a  guard  consisting  of  a  wooden 
board  with  beveled  edges  suspended  from  a  rod  above  the  rolls  and  kept  in 
position  at  the  point  of  feed  by  weights  is  sometimes  used.     This  arrange- 
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ment  permits  the  guard  board  being  used  to  push  the  cloth  into  the  rolls 
instead  of  doing  it  by  hand. 

Where  vertical  rolls  are  used  a  feed  table  should  be  provided.  Prc^- 
tection  for  this  class  of  rolls  can  be  had  by  means  of  frames  of  wire-netting 
hinged  to  the  machine  to  allow  the  frames  to  swing  to  the  point  of  intake. 

It  is  always  a  good  plan,  when  it  can  be  done,  to  equip  a  roll  feed 
machine  with  a  stopping  device  which  can  be  easily  actuated  by  foot  pressure, 
so  as  instantly  to  disconnect  the  power  in  case  the  hands  get  caught. 

„^„^^  „T»T/-  In  the  guarding  of  revolving  knives,  such  as  are  used  on 
REVOLVING        ..    .       ^       .  .    ^  .^  I.J,          1-  , 

slittmg  macnmes,   protection   can    be   had   by   placmg  sheet 

metal  or  screen  guards  in  front  of  the  knives  very  much  in 
the  same  manner  as  is  done  in  connection  with  the  guarding  of  revolving 
rolls. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 


Coi/rfrsy  0/  ]l\tU/ia»r  Il'ah/t  Comf'a  >iy 

Fig.  66.     Metal  Rolls  Safeguarded. 

The  safeguard  on  this  machine  is  feeding  the  material  through  the 
narrow  opening  in  front  of  the  rolls.  It  positively  prevents  the  operator's 
hands  from  coming  in  contact  with  the  rolls  and  being  drawn  therein. 
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Fig.  67.     Six  Roll  Flat-Work  Ironer  Guarded. 

,  (Manufactured  by  the  American  Laundry  Machinery  Manufacturing  Co.) 

The  guard  on  this  machine  is  a  bar  in  front  of  where  the  operator 
feeds  the  pieces  of  material  into  the  machine.  This  bar  is  attached  by 
means  of  springs  which  permit  the  bar  to  raise  should  the  hand  be  caught. 
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Fig.  68.     Flat-Work  Ironer  Guarded. 

(Manufactured  by  the  American  Laundry   Machinery  INIanufacturing  Co.) 

This  machine  is  equipped  with  an  improved  safety  device,  consisting  of 
a  swinging  board  hung  just  above  the  ribbon  apron  feed  and  near  to  the 
cylinder,  to  prevent  the  operator's  hand  being  drawn  in. 
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Fig.  69.     Collar  and  Cuff  Ironer  Guarded. 

(Manufactured  by  the  American  Laundrj'  Machinery  Manufacturing  Co.) 

This  picture  shows  excellent  guarding  of  all  the  gearing  on  the  machine 
and  also  a  protective  bar  in  front  of  the  feed  rolls  to  keep  the  operator's 
hands  from  getting  caught. 


Fig.  70,     Guarded  Rolling  Machine  Used  in  Shoe  Factory. 

This  sort  of  machine  is  used  for  rolling  out  sole  leather,  and  the  rolls 
are  very  dangerous  when  unguarded.  The  picture  shows  a  guard,  A'A', 
which  prevents  the  operator's  fingers  from  coming  in  contact  with  the  roll. 
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Fig.  71.     Calender  Rolls  with  Safety  Clutch. 

This  shows  a  calender  machine  much  used  in  paper  mills  and  rubber 
factories.  The  dangerous  feature  of  the  machine  is  the  revolving  rolls 
through  which  the  material  is  fed.  Should  a  person  get  his  hand  caught 
between  the  rolls,  it  could  not  be  extricated  and  would  be  torn  away 
unless  the  machinery  was  stopped.  On  this  machine  an  emergency  arrange- 
ment in  the  way  of  a  mechanical  clutch  is  provided.  At  the  bottom  of  the 
machine,  where  the  operator  is  standing,  is  a  rod  or  lever  extending  the 
length  of  the  machine.  This  rod  is  connected  by  chains  to  levers  attached 
to  a  rod  at  the  top  of  the  machine,  from  which  a  chain  is  suspended  con- 
necting with  the  clutch.  If  the  operator  gets  his  hand  caught,  he  places  his 
foot  on  the  lever  and  forces  it  down,  and  the  power  is  instantly  shut  off. 
This  can  be  done  so  quickly  that  a  serious  accident  is  not  probable  on  a 
machine  equipped  with  this  device. 
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Fig.  72. 


Fig.  73- 


Fig.  72.     Guarded  Corner  Cutting  Machine  in  Paper  Box  Factory. 

A  is  the  knife  box  in  which  is  placed  the  V-shaped  knife,  which  is 
operated  by  a  treadle  (C)  in  like  manner  to  the  punch  of  a  punch  press. 
B  shows  the  gauges  against  which  the  paper  to  be  cut  is  placed.  D  shows 
the  guard,  which  is  simply  an  iron  rod  that  runs  through  the  gauges  in  front 
of  the  knife.  It  protects  the  operator's  fingers  from  coming  in  contact  with 
the  knife. 


Fig.  73.     Finger  Protectors  for  Use  in  Operating  Corner  Staying  Machines. 

The  fingers  can  be  saved  by  using  these  protectors,  which  are  of  metal 
anci  resemble  thimbles.  The  picture  shows  how  the  protectors  are  used 
and  the  result  should  the  finger  of  an  operator  wearing  the  protector  get 
caught  in  the  machine.     The  protector  is  pinched,  but  the  finger  is  saved. 

The  use  of  the  protectors  does  not  curtail  the  amount  of  work  in  the 
least  degree,  and  as  a  safeguard  against  accidents  it  is  invaluable.  In 
factories  where  corner  staying  machines  are  used  the  number  of  accidents 
has  been  reduced  to  a  minimum  by  the  use  of  the  protectors.  Thev  might 
be  adopted  with  good  results  in  other  work  than  that  connected  with  box 
manufacturing. 
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Fig.  74.     Guarded  Rotary  Knives  on  Slitting  Machine. 

This  machine  is  used  in  a  rug  factory,  and  when  its  rotary  knives  are 
unprotected  they  are  the  cause  of  frequent  accidents.  The  picture  shows 
these  knives  guarded  by  several  flat  iron  finger  guards  in  front  of  them. 


PUNCH   PRESSES 


Getting  the  hand  crushed  between  the  die  and  the  punch  is  the  principal 
source  of  danger  connected  with  the  operation  of  a  punch  press  or  stamping 
machine.  The  work  of  feeding  a  punch  press  is  of  such  nature  that  the 
operator  becomes  in  time  a  mere  automaton,  performing  his  dut)'  in  a 
mechanical  sort  of  way.  He  thus  becomes  less  alert  to  avoid  being  injured, 
and  a  slip  or  miscalculation  may  result  in  the  loss  of  a  hand  or  fingers. 

TWO  ^^^  method  by  which  a  punch  press  is  operated  has  much 

METHODS  ^°  ^^  with  the  safety  of  the  operatives.     The  work  is  either 

Qp  continuous    or    intermittent.      When    intermittent,    a    foot 

OPERATION  treadle  is  usually  employed  to  operate  the  punch.  Hand 
levers  are  also  used.  With  the  foot  treadle  there  is  more 
danger  of  an  accident  than  with  the  hand  lever,  for  with  the  latter  arrange- 
ment the  operator  must  remove  his  hand  from  the  die  before  starting  the 
punch.  In  the  use  of  the  foot  treadle  the  operator,  who  always  has  his 
foot  on  the  treadle,  may  unconsciously  give  the  pressure  while  placing  the 
material  or  extricating  a  spoiled  blank. 

Various  devices  have  been  pro\ided  to  safeguard  the  oper- 
MEANS  OF  ,  ,  ,  •  ,  •  1        •  1     .  • 

PROTECTION     '^tor,  such  as  arms  on  the  machme,  which,  with  the  operation 

of  the  punch,  will  warn  or  push  away  the  hand  before  the 

punch  reaches  it.     Sticks  or  other  implements  for  removing  the  material 

should  be  used.     As  in  the  operation  of  all  kinds  of  dangerous  machines, 

the  greatest  safeguard  against  accidents  Is  vigilance   on  the  part  of  the 

operator,  but  every  additional  preventive  In  the  wav  of  a  mechanical  device 

should  be  provided. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 
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Fig.  75- 


Fig.  76. 


Fig.  75.     Stamping  Machine  with   Guard   Attached. 

(Invented  by  John  D.  Long,  New  York  City.) 


Fig.  76.     Power  Punch  Press  Equipped  with  Safety  Clutch. 

(Manufactured  by  the  Barauth  Machine  Co.,  Toledo,  Ohio.) 

A  press  equipped  with  this  safety  clutch  cannot  make  more  than  one 
stroke  with  one  depression  of  the  treadle,  unless  the  safety  clamp  is  removed 
from  the  clutch  position  to  secure  continued  motion,  when  the  press  will 
run  as  long  as  the  treadle  is  held  down.  The  clutch  is  so  constructed  that, 
while  operating  the  press  on  single  stroke,  it  is  absolutely  impossible  for  the 
press  to  repeat.  This  press  is  also  equipped  with  a  positive  knockout 
attached  to  the  slide  to  discharge  the  work  from  the  upper  die  positively 
with  each  stroke  of  the  press. 
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Fig.  77.  Fig.  78. 

Fig.  77.     Stamping  Press  Guard. 

(Manufactured  by  J.   i\I.   Jones,   Buffalo,   X.   Y. ) 

By  this  device  the  most  perfect  protection  is  given  the  operator,  as  his 
hands  are  pushed  away  by  the  guard  from  under  or  between  the  dies. 


Fig.  78.     Guarded  Stamping  Machine  Used  in  Soap  Factory. 

(Used  in  factory  of  James  S.  Kirk  &  Co.,  Chicago,  111.) 

This  stamping  machine  is  used  in  the  forming  and  printing  of  the 
various  bars  of  soap.  The  guard  is  shown  by  the  two  arms  attached  to  the 
shaft  or  rod  underneath  the  punch.  When  the  punch  is  up  the  arms  rise 
on  the  edges  of  the  die,  and  the  operator  must  place  his  hand  over  one  of 
the  arms  to  put  the  piece  of  soap  in  position  on  the  die.  When  the  punch 
descends,  the  arms  rise  automatically  and  force  the  operator's  hands  out 
of  the  way.  This  is  a  simple  arrangement  and  was  devised  bv  one  of  the 
mechanics  in  the  factory.  Previous  to  its  adoption  accidents  were  frequent 
in  the  use  of  these  machines,  but  since  it  has  been  in  use  there  have  been 
no  accidents  from  this  source.  There  are  numerous  machines  of  this  char- 
acter where  such  a  home-made  device  could  be  applied  with  good  effect. 
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Fig.  79-     Punch  Press  Guarded. 

The  punch  is  operated  by  hand  levers,  necessitating  the  withdrawal  of 
the  hands  from  the  die  before  operation.  On  the  right  the  large  gear  and 
pinion  are  guarded,  on  the  left  the  pulley  and  belt  are  guarded. 
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Fig.  8o.     A   Small  Drop  Press. 

This  machine  is  for  light  work.  The  safeguards  are  the  two  arms  on 
the  threaded  upright  shaft.  When  placing  the  piece  of  metal  on  the  die, 
the  operator  must  push  back  the  padded  arm  which  swings  the  little  arm 
above  it  directly  under  the  plunger,  so  that,  in  case  the  plunger  should  be  in 
any  way  unlocked  while  the  operator's  hand  is  on  the  die,  the  plunger  would 
fall  on  the  arm  and  not  on  the  hand  of  the  operative.  A  weak  spring  keeps 
both  arms  out  of  the  path  of  the  plunger. 


GRINDSTONES  AND  EMERY  WHEELS 


Grindstones  and  emery  wheels  are  employed  so  much  for  one  purpose 
or  another  that  they  may  be  considered  universal  tools.  The  greatest  danger 
connected  with  their  use  is  the  possibility  of  their  bursting,  but  they  both 
also  have  specific  dangers  of  their  own.  All  these  dangers  can  be  obviated 
largely  by  careful  selection,  installation  and  care-taking  and  by  the  use  of 
preventiv^e  and  protective  safeguards.  Both  grindstones  and  emery  wheels 
should  be  well  mounted,  so  as  to  reduce  vibration  to  a  minimum.  They 
should  also  be  covered  as  much  as  possible  by  hoods,  to  lessen  the  likelihood 
of  personal  injuries  resulting  from  their  breaking  and  also  to  keep  dust 
and  chips  from  getting  into  the  operator's  eyes.  These  hoods  can  be  con- 
nected with  an  exhaust  system  for  disposing  of  the  dust. 

„^^  T^r-'TTrMvT  The  grindstone  is  used,  in  all  sizes,  in  the  cutlerv  and  other 
MOTTNTTNC  grading  trades  for  both  manufacturmg  and  hnishmg  pur- 
poses,  and  it  is  often  run  at  very  high  speed,  which,  of  course, 
increases  the  danger  of  its  bursting.  Explosion  may  be  due 
to  any  one  or  more  of  a  number  of  causes.  Stones  should  be  carefully 
selected  to  avoid  such  as  are  inherently  dangerous.  It  is  well  not  to  use 
stones  quarried  by  explosives  or  such  as  are  plainly  not  of  homogeneous 
formation  or  have  cross  veins.  The  axle  hole  should  be  round,  as  the 
process  of  cutting  the  square  hole  is  apt  to  cause  slight  radial  fracture,  which 
is  likelv  to  be  increased  if  the  stone  is  not  mounted  with  the  utmost 
correctness. 

In  mounting  the  stone,  metal  plates  are  better  than  wedges,  as  they 
can  be  set  to  bear  equally  all  around  and  thus  not  cause  dangerous  stress 
when  the  stone  is  swollen  up  by  moisture.  The  process  of  racing  the  stone, 
which  is  often  necessary  to  tool  off  the  sides,  should  be  done  with  great 
care.  In  trueing  up,  the  rim  should  not  be  violently  hacked,  as  this  is  likely 
to  cause  radial  fracture. 

crj^^r^-r-^jr^  ^t.        Griudstoncs  should  not  be  stored  in  wet  places,  or  with 
STORING  OF  T  J  1  r  ' 

GRINDSTONES  Stone  standmg  on  the  ground.     A\  et  storage  is  apt  to 

waterlog  the  stone  and  soften  it,  and  in  winter  the  moisture 
which  has  been  absorbed  may  freeze  and  cause  expansion  that  will  crack 
the  stone.     If  a  fracture  so  caused  is  not  superficially  evident,  it  may  result 
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in  an  accident.  If  a  stone  is  allowed  to  stand  on  the  ground,  the  lower  part 
will  become  soft  and  green  while  the  upper  part  becomes  hard  and  seasoned. 
The  moisture  will  go  into  the  stone  in  wedge-like  form,  tapering  to  a  point 
at  the  centre.  The  result  will  be  expansion  on  one  side  and  often  a  crack, 
which  may  not  be  discovered  before  the  stone  bursts.  For  similar  reasons 
an  idle  mounted  stone  used  for  wet  grinding  should  not  be  allowed  to  remain 
partly  in  water. 

STONES  Grindstones  are  also  used  largely  for  ordinary  tool-sharp- 

USED  FOR  ening.     Then  they  are  not  driven  at  a  speed  which  will 

TOOL-  ^'^^  their  tenacity  to  the  limit,  but  they  can  burst  never- 

SHARPENING  ^heless  on  account  of  original  defects  or  careless  handling, 
mounting  or  redressing,  A  workman  is  also  apt  to  be 
injured  by  holding  the  tool  he  is  sharpening  at  such  an  angle  to  the  approach- 
ing part  of  the  revolving  stone  that  the  tool  and  the  workman's  hand  are 
caught  between  the  stone  and  the  rest,  and  badly  injured.  The  use  of  a 
releasing  rest  will  avert  such  an  accident. 

EMERY  Emery  wheels,  which  are  used  for  abrasive  purposes  in  numer- 
WHEELS  °"^  manufacturing  processes,  are  manufactured  discs,  and 
therefore  their  quality  can  practically  be  wholly  determined  by 
their  makers.  Only  the  best  quality  of  wheel  should  be  used,  as  a  cheap 
wheel  is  usually  dangerous.  To  prevent  bursting,  emery  wheels  should  be 
very  heavily  and  carefully  mounted.  A  safety  collar  attachment  is  the  best 
means  for  holding  them  in  place.  In  order  not  to  subject  them  to  too  much 
centrifugal  stress  they  should  be  run  in  strict  accordance  with  their  limita- 
tions, as  announced  by  their  makers.  The  nut  and  end  of  arbor  of  an 
emery  wheel  should  be  protected  by  a  cap.  Emery  wheels  should  be  treated 
just  as  carefully  as  grindstones. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 


8o 


SAFEGUARDS 


Fig.  8i.     Hood  for  Grindstone. 


Fig.  82.     Concave  Safety  Collars 

for  Emery  Wheel. 

(Manufactured  by  the  Safety  Emery 
Wheel  Co.,  Springfield,  O.) 


Fig.  83.     Clamp  Safety  Collars 

for  Emery  Wheel. 

(Manufactured  by  the  Safety  Emery  Wheel 
Co.,  Springfield,  O.) 
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Courtesy  of  Draper  Company 


Fig.  84.     Guarded  Foundry  Grinders. 
Hoods  made  of  bronze  composition  enclose  the  wheels  except  where 
the  work  is  being  done.     The  hoods  are  connected  with  exhaust  fans  which 
carry  oft  the  dust. 


Courtesy  of  Brown  &^  S/tar/e  M/g.  Co 


Fig.  85.     Guarded  Emery  Wheels  in  Polishing  Room. 
This  shows  guards  over  the  operating  wheels,  with  exhaust  pipes  con- 
nected to  carry  off  the  dust,  and  a  railing  to  guard  the  ends  of  the  rows 
of  shafting, 
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STAIRWAYS,  PLATFORMS  AND 
RUNWAYS 


Stairways,  platforms  and  runways  have  decided  elements  of  danger, 
which  are  apt  to  cause  many  accidents  unless  ample  protection  is  furnished. 
One  of  the  most  essential  features  of  this  protection,  and  one  common  to 
them  all,  is  light.  Every  stairway,  hallway,  platform,  runway  and  passage- 
way should  be  furnished  with  sufficient  light,  either  natural  or  artificial,  to 
enable  persons  to  see  where  they  are  going  or  whether  there  are  any 
obstacles  in  the  way. 

The   principal    danger   connected   with   stairways    is   that   of 

nn-r^x^  a  x^ ^  slippiug.     Thc  trcads,  whether  of  metal  or  hard  wood,  will 

TREADS  t^t"     &  '  . 

become  worn  and  slippery  from  constant  use.  \\  hen  they  get 
into  that  condition,  there  is  danger  of  someone  being  Injured  by  slipping 
on  them.  While  persons  occasionally  fall  going  upstairs,  it  is  not  ver}'  often 
that  they  are  injured.  It  is  falls  sustained  while  going  downstairs  that 
become  the  serious  accidents. 

Accidents  due  to  slipping  can  be  largely  prevented.  The  first  pre- 
ventive measure  is  to  keep  the  treads  in  good  condition.  If  they  become 
polished  and  slippery,  either  renew  them  or  cover  them  with  some  material 
that  does  not  become  slippery  from  wear.  Rubber,  carpet,  metallic  treads, 
etc.  will  serve  the  purpose;  but,  if  covering  is  used,  it  must  not  be  allowed  to 
get  ragged  or  full  of  holes.  That  would  be  as  bad  if  not  worse  than  leaving 
the  treads  slippery,  for  persons  would  be  tripped  by  the  ragged  parts  or 
the  holes.  Brass  strips  are  very  often  placed  over  the  nose  of  the  tread  to 
save  it  from  wear,  but,  unless  tacked  down  close,  these  are  apt  to  be 
dangerous. 

TTAXTT^  T5ATTO    I^i  addltlou  to  maklug  the  treads  safe,  stairways  should  be 

HAND  RAILS  .,,.,,         ,       .,  .    ,         ,       •,  ,  '     •  . 

provided  with  hand  rails.     A  hand  rail  has  many  times  saved 

o^ A  TT^Txr A Tro      a  person  who  has  slipped  or  stumbled.     Moreover,  there  is 
STAIRWAYS       ^  ^^       ,.       .  1  1-         -r     1  • 

less  danger  ot  a  person  slipping  or  stumbling  ir  there  is  a 

hand  rail  that  he  can  get  hold  of.     For  this  reason  stairways,  even  when 

enclosed  by  side  walls,  should  have  a  hand  rail  on  at  least  one  side,  that 

nearest  the  right  hand  of  a  person  going  down.      No  material  should  ever 

be  piled  on  steps  or  stairways. 
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PLATFORMS  Platforms  should  always  be  railed  and  skirted  at  the  edges, 
ELEVATED  ^^  prevent  material  and  tools  as  well  as  persons  falling  oft. 
WALKS  AND  I'-l^vated  walks  and  runways  should  also  be  railed.  In 
RUNWAYS  every  case  care  should  be  taken  to  see  that  the  posts  and 

railings  are  in  good  condition  and  firmly  secured.  Many 
serious  accidents  have  occurred  through  persoiis  leaning  against  railings 
which  looked  secure  but  were  not.  The  flooring,  too,  should  be  kept  .a 
good  condition  and  free  from  holes  into  which  a  person  might  step. 


Fig.  86.     Open   Side   of   Stairway   Guarded   by   Hand    Rail   and    Flange 

Coupling  Boxed. 

The  boxing  for  the  flange  coupling  marked  "  X  "  is  fastened  to  the 
ceiling,  as  the  bolts  project  from  the  flange  on  either  side  when  the  shaft 
is  revolving.  These  couplings  are  even  more  dangerous  than  protruding 
set  screws. 
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Fig.  87.     Pipe    Railing   Guarding    Side    of    Elevated    Platform    Along    Row 

of  Tanks. 


Fig.  88.     Elevated  Walks  in  Factory  Guarded  with  Hand  Rails. 

These  walks  are  about  forty  feet  above  the  floor  of  the  factory,  and 
it  is  necessary  at  times  for  employees  to  use  them  m  oiling  machinery  or  in 
repairing  it  when  it  gets  out  of  order. 
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Fig.  89.     Dangerous  Open  Stairway  on  Outside  of  Building. 


Fig.  90.  Fig.  91. 

Fig.  90.     Open  Stairway  with  Unguarded  Opening  Beneath. 

Fig.  91.       Stairway  Equipped  with  Safety  Tread. 

(Showing  the   Mason   Tread,   ^Manufactured  by  tlie   American   Mason 
Safety  Tread   Co.,   Boston,   Mass.) 

Most  stairways  are  worn  smooth  by  use,  and  often  many  treads  wtth 
which  stairways  are  equipped  become  so  smoothly  polished  that  persons 
are  apt  to  slip  on  them  and  be  severely  injured.  The  tread  illustrated  is 
composed  of  lead  firmly  rolled  into  dovetailed  grooves  alternating  with 
open  V-shaped  grooves  and  having  a  hard  metal  base.  The  lead  while 
wearing  does  not  become  polished  and  slipper)'. 
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The  machinery  used  in  wood-working  establishments  is  easily  among 
the  most  dangerous  of  all.  From  their  very  nature  it  will  be  recognized 
that  circular  rip  saws,  band  saws,  planers,  wood  shapers  and  the  many  other 
sharp-edged  tools  used  in  wood-working  plants  of  the  various  kinds  cannot 
always  be  made  absolutely  harmless.  At  the  same  time  it  is  certainly  pos- 
sible to  reduce  the  number  of  accidents  materially,  and  in  many  cases  to 
eliminate  them  altogether. 

There  are  a  number  of  patented  safety  devices  with  which  these  tools 
can  be  equipped,  and  where  one  of  these  devices  is  not  easily  obtainable  or 
does  not  seem  sufficiently  practicable  a  home-made  safeguard  can  often  be 
applied  at  small  cost  and  with  little  effort. 

Whatever  the  safeguard  used,  and  whether  safeguards  are  used  or  not, 
there  should  be  loose  pulleys  wherever  possible,  so  that  any  machine  may 
be  easily  thrown  out  of  motion  when  not  in  use,  and  operators  should  be 
invariably  required  to  throw  their  machines  out  of  motion  whenever  they 
have  occasion  to  leave  them,  even  though  only  temporarily. 

CIRCULAR  Probably  as  many  accidents  have  been  caused  by  the 
RIP  SAWS  circular  rip  saw  as  by  any  other  machine,  but  such  mishaps 
can  be  largely  prevented  if  the  saw  is  properly  guarded.  It 
used  to  be  held  that  a  circular  saw  could  not  be  successfully  operated  if  it 
was  guarded,  but  this  contention  has  been  refuted  in  hundreds  of  instances. 
There  are  many  good  devices  for  guarding  such  saws  which  are  thoroughly 
practical,  acting  as  a  certain  preventive  of  accidents  and  at  the  same  time 
not  interfering  with  the  operation  of  the  machine.  Even  such  a  simple  thing 
as  a  rubber  mat  to  prevent  the  operator  from  slipping  has  saved  many  a 
man  from  Injury. 

Band  saws  also  can  easily  be  guarded  so  that  there  will 
be  little  or  no  risk  to  the  operator,  either  from  coming  in 
contact  with  the  teeth  or  from  the  saw  breaking  or  slipping  from  the  wheel. 
A  simple  arrangement  of  wooden  partitions  will  accomplish  the  desired 
object  In  most  instances.  In  lumber  mills  the  band  saws  can,  and  always 
should,  be  provided  with  a  heavy  plank  at  the  top  to  protect  the  operator 
in  the  event  of  the  saw  breaking,  and  a  strong  wire  guard  can  be  arrangetl 
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to  protect  the  operators,  or  setters,  who  ride  in  the  carriages.  1  he  accidents 
that  happen  in  this  way  are  in  most  instances  very  serious  and  there  is 
urgent  need  for  special  protection. 

xxT/-^--^T^  T^TAXT^T^o  ^hc  wood  plancr,  or  jointer,  which  is  found  in 
WOOD    PLANERS  '  i  1  i-   1 

almost   every   wood-workmg   establishment,    is   among 

the  most  dangerous  of  the  machinery  used  in  wood-working.     It  has  caused 

innumerable  accidents  and  has  maimed  thousands  of  men.     The  dangers  of 

the  planer  are  manifold.     A  change  in  the  grain  of  the  piece  of  wood  being 

worked  or  an  unnoticed  knot  suddenly  throwing  the  wood  ivom  the  machine 

may  at  any  moment  result  in  the  operator's  hands  coming  in  contact  with 

the  knives.     If  the  gauge  was  always  set  so  as  to  expose  only  a  width  of 

the  knives  proportionate  to  the  width  of  the  piece  of  wood  being  worked, 

such  accidents  would  be  comparatively  few;  but  if  the  knives  are  constantly 

used  in  one  place  they  are  apt  to  become  dull,  so  the  gauge  is  often  moved 

over  until  an  unnecessary  and  a  dangerous  width  of  knives  is  exposed. 

Although  the  planer  is  one  of  the  most  dangerous  of  wood-working 

machines,  it  is  the  most  easily  guarded,  and  there  are  many  safeguards  which 

eliminate  practically  all  of  the  danger. 

WOOD  SHAPERS  ^^^  wood  shaper  is  another  dangerous  wood- 
working machine  when  it  is  not  guarded,  but  it  can  be 
so  guarded  that  it  becomes  more  than  reasonably  safe.  A  wood  shaper 
should  never  be  operated  without  a  guard,  for  in  the  long  run  it  is  prac- 
tically sure  to  involve  even  the  most  careful  operator  in  an  accident.  Wood 
shaper  accidents  are  very  apt  to  cause  loss  of  a  finger  or  a  hand,  and  some- 
times even  loss  of  life  results  as  an  indirect  if  not  direct  consequence.  There 
are  many  guards  for  wood  shapers,  any  one  of  which  will  greatlv  diminish 
the  number  of  accidents  without  in  the  least  hampering  the  workmen  in 
operating  the  machine. 

SWING  SAWS  ^^^  swing  saw,  which  is  found  in  almost  every  wood- 
working plant,  is  very  dangerous,  but  accidents  can  be 
reduced  to  a  minimum  by  a  simple  guard  in  the  form  of  a  piece  of  iron  three 
inches  in  width  bent  on  a  radius  a  little  larger  than  the  saw  and  bolted  on 
the  side  of  the  frame  so  that  it  will  come  down  over  the  front  of  the  saw  as 
far  as  the  mandrel.  This  will  keep  the  operator's  hands  from  coming  in 
contact  with  the  saw  in  case  the  balance  weights  break. 

EQUALIZING  ^^^  large  equalizing  saws  used  in  stave  factories  are 
SAWS  dangerous  to  neighboring  employees  as  well  as  to  the  oper- 

ators. Both  the  sides  and  back  of  these  saws  should  be 
cased.  The  side  casing  can  be  hung  on  hinges  so  that  the  saws  can  be 
removed  and  filed  when  necessary.     This  casing  will  keep  workmen  from 
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coming  in  contact  with  the  teeth,  and  will  also  prevent  anything  falling  on 
the  saws  and  thus  possibly  causing  an  accident. 

CIRCULAR    ^^^  circular  heading  jointer  used  in  heading  and  barrel  fac- 

HEADING     tories  has  caused  many  accidents.     It  has  a  circular  face-plate, 

with  several  knives  fastened  to  it.     In  operation  this  face-plate 

JOINTERS  i'i  r  1  '11  iir  i*i 

moves  at  a  high  rate  or  speed,  with  the  upper  hair,  which 
varies  in  size  from  twenty  inches  to  several  feet,  wholly  exposed.  The 
danger  from  this  machine  can  be  avoided  by  placing  a  casing  over  the  front 
of  the  face-plate,  which  will  leave  only  space  enough  for  entrance  of  the 
material  being  worked. 

WOOD-  ^^^  sandpaper  or  wood-polishing  machine  is  dangerous  on 

POLISHING  'iccount  of  its  rolls.  If  an  operator  should  get  his  hands 
MACHINE  caught  between  these  rolls  he  surely  would  be  badly  hurt  and 
he  might  lose  his  life.  An  effective  guard  against  this  danger 
is  found  in  a  metal  bar  placed  in  front  of  the  top  front  feed  roll.  The 
bar  can  be  so  adjusted  that  it  will  move  with  the  roll,  the  bottom  of  it  being 
a  little  above  the  bottom  of  the  top  roll.  The  material  can  easily  be  fed 
to  the  machine  and  at  the  same  time  the  operator  will  run  no  risk  of  getting 
his  hands  caught.  The  large  sander  should  be  provided  with  an  apron  guard 
to  prevent  the  tender  from  placing  his  hand  on  the  frame  of  the  machine 
and  getting  it  caught  when  material  is  coming  through. 

Speaking  of  wood-working  machinery  in  general,  it  should  be  said  that 
no  class  of  machines  requires  protection  more  than  those  used  in  wood- 
working. This  fact  is  sufficiently  proved  not  only  by  the  large  number  of 
accidents  recorded  on  account  of  them,  but  also  by  the  great  number  and 
variety  of  the  safeguards  devised  to  protect  the  operators  of  such  machines 
against  injury. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 
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Fig.  92. 


Fig.  93- 


Fig.  92.     Saw  Guard. 


(Manufactured  by  L.  F.  Grammes  &  Sons,  Allentown,  Pa.) 

Fig.  93.     Circular  Saw  Guard. 

(Manufactured  by  E.  C.  Atkins  &  Co.,  Indianapolis.  Ind.) 

This  device  is  adjustable  to  accommodate  different  size  saws.  It 
prevents  the  operator's  hand  from  coming  in  contact  with  the  front  teeth 
of  the  saw  and,  by  a  special  arrangement,  it  is  impossible  for  the  board  to 
rise  on  the  teeth  of  the  saw  and  be  kicked  back  at  the  operator. 


Fig.  94.  Fig.  95. 

Fig.  94.     Jones  Circular  Saw  Guard. 

(Manufactured  by  the  Jones  Safety  Device  Co.,  Buffalo,  N.  Y.) 

This  picture  shows  the  guard  over  the  saw.  As  the  board  passes  to 
the  saw  the  guard  is  raised  and  rests  upon  the  board.  When  the  board  has 
passed  beyond  the  guard  the  guard  drops  back  on  the  table. 


Fig-  95-     Jones  Circular  Saw  Guard. 

(Manufactured  by  the  Jones  Safety  Device  Co.,  Buffalo.  X.  Y.) 


This  picture  shows  the  guard  raised  and  out  of  the  way. 
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Fig.  96. 


Fig.  97. 


Fig.  96.     Guard  for  Circular  Rip  Saw. 

This  guard  is  composed  of  two  sections  of  piping,  one  section  sliding 
inside  the  other.  The  upper  end  of  the  piping  is  attached  to  the  ceihng  and 
is  held  in  its  proper  position  by  means  of  guy  wires.  At  the  end  of  the 
sliding,  or  inside  pipe,  is  attached  a  hood,  made  of  sheet  metal,  which  fits 
over  the  saw  at  such  a  height  as  is  desired.  The  adjustment  of  the  hood  is 
accomplished  by  means  of  a  thumb  screw  inserted  through  the  larger  pipe. 


Fig.  97.     Guard  for  Circular  Rip  Saw. 

This  guard  is  similar  to  the  one  in  Fig.  96,  except  that  the  hood  is 
open  instead  of  being  closed.  The  open  hood  enables  a  somewhat  better 
view  of  the  saw  and  the  work  which  is  being  done. 
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Fig.  98. 


Fig.  99. 


Fig.  98.     Guard  for  Circular  Saw. 

This  guard  is  somewhat  similar  in  arrangement  to  the  devices  shown 
in  Figs.  96  and  97.  Instead  of  protecting  one  saw,  however,  it  guards  two, 
hence  the  wider  hood.  As  can  be  seen,  it  is  adjustable,  and  can  be  raised 
or  lowered  to  any  desired  height. 


Fig.  99.     Rubber  Mat  for  Circular  Saw  Operator. 

This  mat  is  used  to  prevent  the  operator  from  slipping  and  being 
thrown  against  the  saw.  The  machine  also  has  an  exhaust  pipe  for  carrying 
away  the  sawdust. 
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Fig.  100.     Circular  Saw  Guard. 

(Manufactured  by  J.  A.  Fay  &  Egan  Co.,  Cincinnati,  Ohio.) 


Fig.  loi.     Self-feeding  Circular  Saw. 

This  saw  can  be  fed  only  as  fast  as  the  sawing  is  accomplished.  It  is 
impossible  to  overfeed  the  saw  and  there  is  little  or  no  danger  of  material 
being  thrown  back. 
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Fig.  102.  Fig.   103. 

Fig.   102.     Large  Swing  Saw  Guarded. 

(Manufactured  by  H.   B.  Smith  Macliiiie  Co.,  Smithville,   N.  J.) 

This  is  what  is  known  as  the  pendulum  or  swing  saw.  The  pendulum 
frame  is  attached  to  the  ceiling  and  swings  on  trunnions,  independent  of 
the  countershaft,  and  is  unaffected  by  wear  of  its  boxes.  The  saw  is 
thirty-six  inches  in  diameter,  and,  as  will  be  seen,  is  provided  with  a  metal 
guard  covering  the  top  and  part  nearest  the  operator.  Attached  to  the 
guard  on  the  right  is  a  handle  for  drawing  the  saw  into  the  material  to 
be  cut.     Ihis  class  of  saw  is  not  always  guarded,  but  it  should  be. 

Fig.   103.     Small  Swing  Saw  Guarded. 
(Manufactured  by  H.   B.   Smith  Machine  Co.,   Smitliville.   N.  J.) 

This  saw  is  very  similar  to  Fig.  102.  The  saw  is  sixteen  inches  in 
diameter  and  well  guarded. 


94 


SAFEGUARDS 


Courtesy  of  Brown  ifSharpe  M/g.  Co. 


Fig.  104.     Band  Saw,  Upper  and  Lower  Wheels  Enclosed. 

I, 

The  band  saw  is  guarded  to  catch  the  saw  if  it  is  broken  or  slips  the 
wheels.     There  is  also  an  exhaust  to  carry  away  the  sawdust. 
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Fig.   105. 


Fig.   106. 


Fig.   105.     Band  Saw  Guarded. 


The  arrangement  consists  merely  of  placing  two  board  partitions  in 
front  of  the  saw  where  the  operator  stands.  One  protects  him  from  the 
lower  wheel  and  the  other  from  the  upper  part  of  the  saw. 

Sufficient  space  is  left  between  the  two  to  permit  the  operator  to  work 
freely.  The  partitions  are  hung  on  hinges  so  that  they  can  be  swung  back 
if  it  is  necessary  to  examine  any  part  of  the  machine.  With  a  guard  of  this 
kind  there  is  no  danger  of  the  operator  getting  his  feet  in  the  lower  wheel, 
and  if  the  saw  should  break  or  run  off  the  wheel  there  would  be  little  chance 
of  his  being  injured  thereby. 


Fig.  106.     Belt  and  Large  Saw  Guarded. 

This  picture  shows  the  interior  of  a  saw  mill.  In  the  foreground  is 
a  large  circular  saw,  oyer  which  is  placed  a  metal  guard  with  bars  extending 
half-way  down  each  side.  At  the  left  is  a  yertical  belt  that  operates  the 
saw,  the  lower  part  of  which  is  crated,  as  is  also  the  pulley. 
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Fig.  107.  Fig.  108. 

Fig.  107.     Old  Square  Style  Buzz  Planer. 

This  shows  the  position  the  hand  Is  liable  to  get  into  and  the  certain 
consequences. 

Fig.  108.     Oliver  Safety  Cylinder  for  Buzz  Planer. 

(Manufactured  by  Oliver  Machinery  Co.,  Grand  Rapids,  Mich.) 

This  circular  cylinder  presents  a  regular  surface,  fills  the  gaps  caused 
by  the  separation  of  the  tables  and  prevents  the  fingers  getting  down  below 
the  table  top  and  thereby  being  cut  off  or  severely  damaged. 


Fig.  109. 

Done  with  Square  Cylinder 


Fig.  no. 

Done  with  Circular  Cylinder 


Figs.   log  and   no.     Reproductions  from  Photographs  of  Hands  that  Have 
Been  in  Contact  with  Planer  Cylinders. 
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Fig.   III.     Guard  for  Buzz  Planer. 


Fig.   112.     Pulleys  and  Gears  on  Two  Sides  of  Planer  Guarded. 

This  picture  shows  wooden  guards  provided  on  two  sides  of  a  wood 
planer,  commonly  used  in  factories  where  boards  are  planed.  Driving 
pulleys  and  gearing  are  guarded  with  sectional  pieces  that  are  held  in  place 
by  hooks  and  can  be  easily  removed  should  it  be  so  desired.  The  only  part 
exposed  is  the  table  where  the  boards  are  placed  in  operating  the  machine. 
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Fig.  113.     Guard  for  Buzz  Planer. 


Fig.  114.     Guard  for  Buzz  Planer. 

This  guard  is  made  from  wooden  strips  attached  to  two  pieces  of 
leather.  By  means  of  a  spiral  spring  under  the  table  the  guard  is  always 
held  in  position  over  the  knives.  As  a  board  is  passed  over  the  knives  only 
that  portion  of  the  knives  corresponding  to  the  width  of  the  board  is 
uncovered.  When  the  board  has  passed  through  the  guard  springs  back 
into  place. 
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Fig.  115- 


Fig.  1 1 6. 


Fig.  115.     Jones  Safety  Buzz  Planer  Guard,  Showing  Design  of  Device. 

(Manufactured  by  the  Jones  Safety  Device  Co.,  Buffalo,  X.  Y.) 

This  guard  is  in  sections  sliding  together  to  clear  the  width  of  the 
knives,  or  sliding  outward  to  the  jointer  fence,  making  it  quick  in  operation. 
It  does  not  come  outside  of  the  machine  in  the  way  of  the  operator  or  of  a 
truck  passing  by.  The  round  rod  passing  through  the  bracket,  and  held  in 
position  by  hand  wheel  screw,  makes  the  guard  adjustable  up  or  down 
without  the  use  of  a  wrench,  for  facing  oft  different  thicknesses  of  material. 


Fig.  116.     Jones  Safety  Buzz  Planer  Guard  in  Operation. 

(Manufactured  by  the  Jones  Safety  Device  Co.,  Buffalo,  X.  Y.) 

Showing  how,  in  facing  off,  the  material  passes  under  the  guard  and 
the  workman's  hands  pass  over  it.  Should  a  board  be  hurled  from  the 
knives,  the  workman's  hands  are  perfectly  safe. 
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Fig.   117.     Guard  for   Buzz   Planer. 

The  guard  is  adjusted  by  means  of  a  thumb  screw  and  can  be  set  so 
that  it  will  cover  the  knife  with  the  exception  of  that  portion  equal  to  the 
width  of  the  board  being  planed. 


Fig.  118.     Guard   for   Wood    Shaper. 

This  picture  shows  an  adjustable  metal  guard  over  the  shaper 
completely  covers  the  knives  and  the  spindle  head. 
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Fig.   iig.     Jones   Wood   Shaper   Guard. 

(Manufactured  by  the  Jones  Safety  Device  Co.,  Buffalo,   X.  V.) 

This  device  is  adjustable.  It  can  be  attached  to  and  will  fit  any 
machine.  As  will  be  seen,  the  arm  is  jointed  to  raise  up  for  dropping  inside 
work  over  the  spindle,  changing  knives,  etc.,  and  the  spring  to  hold  it  down 
puts  tension  on  the  work. 


Fig.  120.     Guard  for  Wood  Shaper. 

This  guard  is  adjustable  and  can  be  raised  and  lowered  over  spindles 
without  difficulty.     The  picture  shows  the  guard  over  the  spindle. 
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Fig.  121.     Guard  for  Wood  Shaper. 


Fig.  122.  Fig.  123. 

Fig.  122.     Guarded  Lath  Bolter. 

(Manufactured  by  William  Hamilton,   Peterboro,   Can.) 


Fig.   123.     Guarded  Gang  Lath  Mill. 

([Manufactured  by  William  Hamilton,  Peterboro,  Can.) 
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There  is  probably  no  vehicle  of  conveyance  so  indispensable  as  the 
elevator.  In  high  public  buildings  and  large  mercantile  and  manufacturing 
establishments  it  may  be  considered  as  absolutely  necessary  for  the 
transportation  of  both  passengers  and  freight. 

An  elevator,  briefly  defined,  is  a  car  or  platform  suspended  by  ropes 
attached  to  a  motive  machine.  To  this  are  added  the  necessary  devices  and 
equipment  essential  for  safety.  Safety  is,  or  should  be,  the  first  and  main 
requisite  to  be  considered  in  the  construction  and  installation  of  an  elevator. 
Every  reputable  elevator  builder  is  desirous  of  having  the  elevator  he  in- 
stalls safe  and  fully  equipped  with  all  the  necessary  safety  appliances.  He 
would  have  the  elevator  shaft  enclosed  and  the  entrances  at  the  landings 
properly  protected.  That  this  is  not  always  done  is  not  due  to  the  builder, 
but  to  the  man  for  whom  the  elevator  is  built,  who,  with  a  false  idea  of 
economy,  restricts  the  builder  from  doing  what  he  knows  should  be  done. 
Tell  an  elevator  builder  that  you  want  everything  In  connection  with  your 
elevator  safe  and  he  will  make  it  safe;  restrict  him  and  he  will  give  you  only 
what  you  pay  for. 

SPEED  Every  elevator,  whether  used  for  passengers  or  freight,  should 

SAFETY  ^^  equipped  with  a  speed  governor  safety  device.  No  one  can 
DEVICES  ^^^^  when  something  is  going  to  happen  to  the  equipment  to  cause 
the  elevator  to  drop  or  run  away.  This  safety  device  is  for 
emergency  only  and  is  provided  to  act  only  in  such  contingencies.  Too 
much  stress,  therefore,  cannot  be  laid  on  the  necessity  for  keeping  all  parts 
of  the  device  clean  and  In  proper  working  order.  The  limit  stops  on  the 
cables  and  on  the  machine  should  be  examined  frequently  to  see  that  they 
are  in  proper  adjustment  to  prevent  the  car  from  over-traveling. 

Every  elevator  should  have  ample  overhead  and  pit  room,  so  that  the 
limit  stops  can  be  adjusted  to  stop  the  car  above  the  top  floor  and  below  the 
lower  floor.  In  this  way  the  operator  is  compelled  to  stop  at  the  terminal 
floors  the  same  as  at  the  intermediate  floors.  Thus  the  limit  stops  are  a 
safety  only  and  are  not  worn  out  or  hammered  to  pieces  by  coming  into 
action  at  every  trip  to  a  terminal  floor.  Accidents  due  to  falling  elevators 
are  not  as  numerous  as  one  might  suppose,  when  the  number  of  elevators 
in  use   is   taken    into  consideration;   but   when    an   elevator,    particularly   a 
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passenger  elevator,  does  fall,  the  consequences  are  apt  to  be  very  serious  If 
the  safety  does  not  operate. 

GUARDING  The  majority  of  accidents  In  connection  with  elevators  are 
HOISTWAY  due  to  other  causes,  one  of  the  chief  of  these  being  the  poor 
AND  and  defective  manner  In  which  the  holstway  and  entrances 

ENTRANCES      thereto  are  protected. 

Some  people  do  not  realize,  as  they  should,  the  Importance  of  guarding 
an  elevator  well.  In  many  Instances  no  protection  Is  provided.  Again, 
where  there  are  guards  no  care  Is  taken  to  keep  them  In  place.  Often  only 
a  chain  or  bar  Is  stretched  across  the  entrance.  A  chain  or  bar  cannot  be 
considered  a  proper  guard  for  an  elevator  opening.  The  guard  should  be 
something  more  substantial,  such  as  a  gate  or  door. 

If  a  gate,  it  should  be  of  sufficient  height  to  prevent  a  person  looking 
over  It.  Numerous  accidents  have  been  caused  by  persons  looking  over  a 
gate  or  bar  into  the  elevator  shaft  and  being  caught  between  the  descending 
elevator  and  the  gate.  Where  it  Is  not  feasible  to  Install  high  gates  for  lack 
of  head  room,  the  elevator  should  by  all  means  be  equipped  with  a  signal  or 
gong  to  warn  persons  of  Its  approach.  Another  method  of  preventing  acci- 
dents of  this  character  Is  to  hang  a  light  bar  or  row  of  chains  or  ropes  from 
the  lower  edge  of  platform.  Such  bar  or  chain  would  first  touch  the  unwary 
one  and  cause  him  to  move  away  In  time  to  avoid  the  car. 

KEEPING  LOCKS  ^^^  locks  or  latches  on  doors  and  gates  should 
AND  LATCHES  always  be  kept  In  proper  order.  Especially  Is  this 
IN  ORDER  necessary     in     connection     with     passenger     elevators. 

Operators  generally  close  the  door  after  the  elevator  is 
in  motion.  If  the  catch  is  not  In  good  order  the  door  will  spring  back  and 
stay  open.  Should  a  person  come  along  just  then  and  see  the  open  door, 
he  will,  in  a  sub-conscious  sort  of  way,  suppose  the  elevator  Is  there  and 
step  in  and  fall  down  the  shaft.  An  open  door  Is  always  more  or  less  an 
invitation  to  enter.  Or  should  a  person  observe  that  the  elevator  is  not 
there,  he  is  apt  to  become  curious  and  look  down  (never  up)  the  shaft,  and 
be  knocked  Into  it  by  the  descending  elevator.  Furthermore,  the  catches 
should  be  so  arranged  that  they  cannot  be  released,  except  by  key,  other 
than  from  inside  the  holstway. 

DOOR  LOCKING  ^  preventive  against  accidents  due  to  open  doors  is 
DEVICE  ^°  equip  the  elevator  with  a  door-locking  device  which 

will  prevent  the  door  from  being  opened  while  the 
elevator  is  away  from  a  landing.  While  the  elevator  Is  at  a  landing  and 
the  door  is  open,  the  device  will  prevent  the  elevator  being  moved  before 
the  door  is  closed.     Such  a  device  as  this  prevents  accidents  caused  by  persons 
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trying  to  enter  or  leave  the  elevator  while  it  is  in  motion.  Tt  also  prevents 
persons  from  stumbling  over  the  raised  platform  or  Hoor  by  reason  of  the 
car  not  being  brought  to  the  floor  level.  Further,  it  makes  the  operator 
careful,  even  though  inclined  to  be  careless,  because  he  must  conform  to 
the  requirements  of  the  device. 

A  preventive  against  accidents  in  elevators  operated  bv  a  hand  rope  is 
the  cable  lock.  Fhis  device  locks  the  operating  cable  and  holds  the  elevator. 
If  it  is  desired  to  leave  the  elevator  for  a  moment  or  to  load  or  unload 
material,  the  elevator  can  be  held  at  the  landing  and  there  is  no  danger  of 
its  being  taken  away  by  someone  at  another  landing. 

PROTECTIONS  ^^^'i^ther  cause  of  accidents  is  fouiul  in  projections  in  the 
jjT  hoistway,  principally  in  connection  with  elevators  that  are 

HOISTWAY  "°^  enclosed.     To  prevent  their  doing  harm,   sheathe  or 

fence  the  sides  of  the  elevator  platform  and  at  the  entrance 
side  of  the  hoistway  remov'e  the  projections.  If  the  projections  are  floor 
headers,  place  apron  or  toe  guards  under  them  so  that  the  projections  will 
be  tapered  down.  An  accident  from  a  projection  is  caused  by  a  person 
having  his  foot  or  some  portion  of  his  body  extended  beyond  the  platform, 
and  therefore  crushed  between  the  projection  and  the  platform  as  the  car 
ascends. 

GENERAL  About    fifty    per    cent,    of    the    elevator    accidents    are 

SUGGESTIONS      caused  by  carelessness  on  the  part  of  either  the  operators 
or  the  injured  parties;  about  twenty-five  per  cent,  are  due 
to    unguarded    conditions    of   the    hoistways    and    the    entrances;    and    the 
remainder  to  falling  or  runaway  cars. 

There  seems  to  be  no  good  reason  why  these  accidents  cannot  be  pre- 
vented. Certainly  enough  safeguards  can  be  thrown  around  an  elewator 
to  prevent  them.  If  no  accident  has  occurred  todav,  whv  should  one  occur 
tomorrow  ? 

The  following  suggestions  are  offered: 
Emplov  a  careful  operator. 

Equip  the  elevator  with  an  efficient  door-locking  device. 
Frequently    examine    every    part    of    the    elevator    equipment, 
particularly  the  machine,   the  cables,   the  overhead  supports 
and  sheaves   and   the   safety   devices,   and   replace   or   repair 
defecti\"e  parts  without  delav. 
See  that  the  hoistway  is  guarded. 

See  that  every  entrance  to  hoistway  is  protected  bv  doors  or  gates 
and  insist  that  they  be  closed  when  the  elevator  is  away  from 
a  landing. 
Instruct  the  operator  never  to  start  the  elevator  until  he  has  first 
completely  closed  the  entrance  door. 
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We  illustrate  some  of  the  dangerous  conditions  surrounding  the 
operation  of  elevators,  and  we  also  illustrate  and  describe  some  of  the  means 
of  guarding  against  the  dangers. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 


Fig.  125. 
Fig.  124.     Elevator  Safety  Lock. 

(Manufactured  by  L.  Christiansen,  Lynn,  Mass.) 

This  shows  an  elevator  safety  lock  used  in  connection  with  elevators 
operated  by  a  hand  rope.  The  opening  cable  passes  through  the  device, 
and  when  the  lock  is  set  it  holds  the  cable  and  prevents  anyone  from  oper- 
ating it  until  the  lock  is  released. 


Fig.  125.     Elevator  Gong. 

(Manufactured  by  L.    Christiansen,   Lynn,   Mass.) 

This  shows  an  elevator  gong  which  automatically  sounds  when  the 
elevator  is  ascending  or  descending  and  warns  persons  of  the  approach  of 
the  elevator. 
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Fig.  126. 

Fig.  126. 


Fig.  127. 
Elevator    Safety   Catches. 


This  shows  elevator  safety  catches  attached  to  guides  above  limits  at 
top  of  hoistway.  The  purpose  of  the  catches  is  to  hold  the  elevator  in 
the  event  of  its  being  drawn  into  the  overhead  timbers  through  some 
derangement  of  the  machinery  and  snapping  the  cables.  The  elevator  can 
pass  the  catches  going  up,  but  cannot  do  so  coming  down. 


Fig.   127.     Automatic  Elevator  Door. 

This  shows  a  type  of  automatic  door  used  almost  exclusively  for  pas- 
senger elevators  and  situated  on  the  car  itself.  It  is  operated  by  compressed 
air.  When  the  elevator  stops  at  a  landing  to  receive  or  discharge  passengers, 
the  operator,  by  pressing  a  foot  button  in  the  car  floor,  causes  an  attachment 
on  the  car  to  come  in  contact  with  the  valve  of  the  compressed  air  cylinder 
situated  over  the  door,  thus  causing  the  door  to  open  immediately. 
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Fig.  128.  Fig.  129. 

Fig.  128.     Elevator  Door-Locking  Device. 

This  illustration  shows  an  improved  door-locking  device  controlled  by 
compressed  air  and  used  in  connection  with  the  automatic  door  described 
in  Fig.  127.  When  this  device  is  in  operation  and  the  door  on  the  elevator 
is  closed,  it  is  impossible  for  passengers  to  come  in  contact  with  anything 
which  may  accidentally  extend  into  the  elevator  shaft. 


Fig.  129.     Elevator  Entrance  Automatically  Illuminated. 

The  purpose  of  this  device  is  to  illuminate  the  entrance  to  the  elevator 
at  the  floor,  so  that  the  passenger  may  see  just  where  to  step  when  getting 
in  or  coming  out.  Many  places  where  elevators  are  situated  are  quite  dark, 
and,  if  the  operator  is  careless  and  does  not  stop  within  several  inches  of  the 
floor  level,  the  passenger  entering  or  leaving  the  elevator  is  apt  to  stumble 
and  receive  severe  injuries  as  the  result  of  a  fall. 
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Fig.   130.  Fig.   131. 

Fig.  130.     Automatic    Gate,    Open-at-Will    Type. 

(^Manufactured    by    the    Richmond    Safety    Gate    Company,    Riclmiond.   Ind.) 

This  is  a  full  automatic  gate  with  Interlocking  attachments.  If  the 
car  travels  a  number  of  floors  at  high  speed,  this  is  well  adapted  for  such 
service  as,  in  ascending  from  the  basement  or  first  floor  to  the  top  floor,  it 
does  not  disturb  any  of  the  gates  in  transit.  When  you  arrive  at  the  floor 
at  which  you  wish  to  land,  you  simply  push  the  lever  and  the  gate  rises 
automatically. 


Fig.  131.     Semi- Automatic    Gate   for    Elevator. 

(^lanufactured  by  the   Richmond   Safety  Gate   Company,   Richmond,   Ind.) 

This  device  is  what  is  known  as  the  "  Columbia  Semi-automatic  Gate." 
The  picture  shows  an  elevator  running  through  the  center  of  the  floor.  The 
opening  is  enclosed  by  a  fence  and  the  entrance  is  provided  with  a  gate. 
As  the  elevator  comes  to  the  landing  the  gate  is  raised  by  hand  and  is  held 
open  by  a  pawl,  which  an  arm  on  the  car  engages  with  a  weight  lock  con- 
nected with  the  gate  by  means  of  a  rope.  As  the  elevator  moves  away  from 
the  landing  the  pawl  is  released  and  the  gate  drops  back  into  position  by  its 
own  weitrht. 
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Fig.  132.     Automatic   Hatch   Cover   Guard   for   Elevator  —  Closed. 

This  shows  elevator  hatch  covers  enclosed  by  railing.     The  object  of 
the  railing  is  to  prevent  persons  from  crossing  the  hatch  covers. 


Fig-  133-     Automatic    Hatch   Cover   Guard   for   Elevator — Opening   on 

Approach  of  Car. 
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.    Fig.  134.  Fig.  135. 

Fig.  134.     Hatchway   Safeguard. 

(Manufactured  b}-  Moore  &  Wyman,  Boston,  Mass.) 

This  picture  represents  an  enclosed  hoistway,  with  a  half  automatic 
gate  at  entrance. 


Fig-   135-     Side  Post  Freight  Platform  Enclosed. 

This  picture  shows  a  freight  elevator  running  through  the  center  of 
the  floor.  The  protective  feature  consists  of  three  of  the  sides  being  enclosed 
by  a  fence  composed  of  heavy  hard  wood  slats. 
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Fig.  136.  Fig.   137. 

Fig.   136.     Elevator  Operating  Lever  Enclosed. 

Many  elevators  are  equipped  with  an  operating  lever  which  extends 
vertically  from  the  floor  some  2^2  feet  and  which  is  moved  from  the  center 
sideways  to  operate  the  elevator  up  or  down.  Unless  the  operator  is  at  his 
station  and  holding  the  lever,  there  is  danger  of  someone,  in  entering  or 
leaving  the  car,  brushing  against  the  lever  and  starting  the  elevator.  The 
device  here  illustrated  shows  the  lever  coming  up  from  the  floor  entirely 
enclosed,  making  it  impossible  for  the  elevator  to  be  accidentally  moved. 


Fig.   137.     Elevator  Operating  Lever  Suspended  from  Top  of  Car. 

This  is  another  arrangement  of  an  elevator  operating  lever.  It  is 
suspended  from  the  top  of  the  car  and  is  out  of  the  way  of  persons  entering 
or  leaving  the  elevator. 
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Fig-  138.  Fig.  139. 

Fig.  138.     Elevator  Safety  Catch. 

(^Manufactured  by  the  Elevator   Safety  Appliance   Company.   Giicago,   111.) 

This  device  is  designed  to  catch  and  hold  the  elevator,  should  the 
cables  break  on  account  of  the  car  having  been  drawn  into  the  overhead 
supports. 


Fig-   139-     Safety  Catch  for  Counterweights. 

(^Manufactured  by  the  Elevator  Safety  Appliance   Company,   Chicago,   111.) 

This  device  is  designed  to  catch  and  hold  the  counterweights  should 
they  be  drawn  into  the  overhead  supports  with  sufficient  force  to  break  the 
cables. 
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Fig.  140.  Fig.  141. 

Fig.  140.     Broken  Elevator  Sheave. 

This  shows  a  broken  traveling  elevator  sheave  discovered  by  an  iExNA 
inspector.  While  to  all  outward  appearances  it  seemed  perfectly  sound, 
when  it  was  removed  the  broken  piece  was  easily  detached  by  pulling  it  with 
the  hand.  Had  the  broken  part  dropped  out  while  the  elevator  was  in 
operation,  a  serious  accident  might  have  resulted. 


Fig.  141.     Elevator  Worm  Gear  Badly  Worn. 

This  shows  a  section  of  a  worm  gear  very  badly  worn.  The  threads, 
as  will  be  observed,  are  in  some  places  worn  entirely  through,  and  it  is  very 
possible,  if  the  conditions  had  not  been  discovered  when  they  were,  that 
the  worm  would  have  failed  to  hold  the  load  and  the  elevator  would  have 
dropped  to  the  bottom  of  the  shaft,  provided  it  was  not  caught  and  held  by 
a  safety  device.  This  picture  shows  the  importance  of  examining  all  parts 
of  an  elevator  frequently  and  thoroughly. 
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Fig.  142.  Fig.  143. 

Fig.   142.     Looking  Through  Open  Door  into  Elevator  Shaft. 

This  illustrates  the  danger  of  an  open  door  to  an  elevator  hoistway. 
A  person  seeing  the  open  door,  and  impelled  by  curiosity,  is  looking  down 
the  shaft  and  is  in  danger  of  being  struck  by  the  descending  elevator.  The 
picture  shows  the  necessity  of  keeping  the  door  latches  in  good  order,  so 
that  the  doors  will  remain  fastened  when  closed,  and  also  the  necessitv  of 
the  operator  closing  the  door  before  the  elevator  lca\-es  the  landing. 


Fig.  143.     Looking  Over  Gate  into  Elevator  Shaft. 

Many  serious  accidents  have  been  caused  by  persons  looking  over  an 
elevator  gate  and  being  caught  by  the  elevator  as  it  descended.  This  picture 
shows  a  man  looking  over  a  gate  and  the  elevator  approaching.  The  best 
safeguard  against  accidents  from  this  cause  is  to  make  the  gate  higher,  so 
that  a  person  cannot  look  over  it.  With  low  gates,  warning  signals  or 
gongs  should  be  provided  to  warn  persons  of  the  approach  of  the  elevator. 
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Fig.   144.     Unguarded  Opening  to  Elevator  Hoistway. 

This  opening  is  provided  with  swinging  doors,  but  in  many  instances 
they  are  not  kept  closed.  Where  it  is  necessary  to  keep  the  doors  open  for 
any  reason,  some  arrangement  for  guarding  the  hoistway  should  be  provided. 


Fig.   145.     Elevator  Interlock. 

(Manufactured   by   the    Standard    Elevator   Interlock    Company,    Philadelphia.    Penn.) 

This  shows  a  door-locking  device  for  elevator,  lever  arrangement. 
The  object  of  the  arrangement  is  to  prevent  the  door  being  opened  except 
when  the  elevator  is  at  a  landing.  It  also  prevents  the  elevator  from  being 
moved  away  from  a  landing  while  the  door  is  open. 
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Courtesy  oj" Otis  Ete^'ator  Company 


Fig.   146.     Otis  Elevator  Safety  Device. 


This  shows  the  various  parts  of  an  elevator  safety  device  used  in  con- 
nection with  elevators  manufactured  by  the  Otis  F'levator  Co.  Should  the 
cables  break  or  any  part  of  the  machinerv  become  deranij^ed  which  would 
permit  the  car  to  attain  excessive  speed,  the  safety  would  be  thrown  into 
operation  and  the  car  brought  to  a  gradual  stop.  Great  care  should  always 
be  taken  to  see  that  every  part  of  the  safetv  is  kept  clean  and  in  proper 
working  order. 
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Fig.   147.     Safety  Air  Cushion  for  Elevators, 

(Alanufactured    by    the    Standard    Safety    Air    Cushion 
Co.,   of   New   York   City.) 

This  device  is  so  arranged  as  to  permit  the 
elevator  to  come  to  a  gradual  stop  as  the  air  is 
compressed  in  the  bottom  of  the  pit  or  the  cage 
shown  in  the  picture.  Elevators  equipped  with 
the  air  cushion  arrangement  are  also  provided 
with  the  other  safety  devices  commonly  used, 
the  air  cushion  being  an  additional  safeguard 
in  event  of  the  other  devices  failing  to  work. 


Coil  rtesy  of  Sta nda rd  Safety  A  ir 
Cushion  Co. 
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Full  treatment  of  the  hazards  incident  to  the  use  of  electricity  for  light 
and  power  purposes  is  beyond  the  scope  of  this  book.  There  are  a  few 
general  precautions,  however,  which  may  properly  be  mentioned  as  neces- 
sary, or  advisable,  wherever  electricity  is  in  use.  High  pressure  currents 
are,  of  course,  the  most  dangerous,  but  it  is  well  to  adopt  these  precautions 
under  all  conditions.  Opinions  differ  as  to  the  pressure  at  which  currents 
become  dangerous,  and,  too,  currents  not  sufficiently  strong  to  be  the  direct 
source  of  injury  may  be  the  contributing  cause  of  an  accident.  A  shock 
not  severe  enough  to  injure  a  man  may  startle  or  jar  him  so  that  he  will 
fall  into  a  dangerous  place  or  from  a  height,  may  cause  him  to  drop  a  tool 
•on  some  one  below,  or  may  interfere  with  the  proper  performance  of  the 
work  on  which  he  is  engaged  at  the  time. 

INSTRUCTION       ^"   ^^^   ^^^^  place   all   persons  working   for  electric  light 

^T-  Tw^T^T^,,rT-xT     ^ '^ d  powcr  pkuts  or  about  electrical  apparatus  in  other 
OF  WORKMEN  i  .  . 

plants  should  be  made  fully  acquainted  with  the  dangerous 

parts  of  machinery  and  connections.     They  should  also  receive  instruction 

in  methods  of  artificial  respiration  and  in  other  first  aid  for  unconsciousness 

resulting  from  electrical  shock,  and  they  should  be  instructed  how  to  handle 

an  injured  person  ^^ith  safety  to  themselves. 

Emergency  outfits  for  use  in  case  of  shock  should  be  kept  in  places 
whose  location  is  known  to  all  employees.  Directions  for  artificial  respira- 
tion should  be  posted  where  they  will  be  frequently  seen,  as  in  stock  rooms, 
in  locker  rooms  and  at  switchboards. 

Great  care  should  be  taken  in  educating  new  men  for  dangerous  work. 
After  such  a  man  has  been  instructed  by  an  experienced  workman,  he  should 
not  be  allowed  to  undertake  the  work  until  the  superintendent  or  foreman 
is  satisfied,  by  separate  questioning  of  both  him  and  the  experienced  man 
who  has  been  educating  him,  that  he  has  the  necessary  confidence  as  well 
as  knowledge  to  proceed  with  the  work. 

Employees  should  be  instructed  as  to  the  use  of  safety  devices,  and 
informed  that  too  much  dependence  should  not  be  placed  upon  them,  as 
they  are  provided  only  as  an  additional  safety. 
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__,-^^_,.T  No  repairs,  alterations  or  even  examinations  of  dangerous 

GENERAL  .  . 

<?AFEGUARDS      P^^ts,    such   as   mains,    wires,    etc.,    should   be   undertaken 
while  the  parts  are  under  high  pressure,  except  in  case  of 
■WORKMFN  urgent  need,  and  then  only  under  the  personal  supervision 

of  an  electrical  engineer  or  a  skilled  foreman. 

It  is  always  advisable  to  have  more  than  one  ground,  and  to  have  all 
grounds  bonded  together  and  bonded  to  building  construction.  All  lead 
sheave  cables  should  also  be  bonded  to  this  same  ground. 

All  points  in  an  electrical  plant  not  involving  electrical  hazards,  but 
involving  the  ordinary  dangers  of  an  industrial  establishment,  should  be 
guarded  as  indicated  elsewhere  in  this  book. 

Only  persons  experienced  and  competent  to  handle  the  apparatus 
should  be  allowed  in  any  room  where  dangerous  apparatus  or  wires  are 
installed. 

Danger  signs  should  be  prominently  displayed,  in  as  many  languages 
as  may  be  necessary,  in  connection  with  all  dangerous  apparatus  or  parts. 

No  employee  should  be  left  alone  where  high  tension  current  is  used, 
in  either  a  station,  a  transformer  house  or  a  sub-station,  or  behind  a  switch- 
board. 

Floors  involving  dangerous  connection  with  metal  at  high  pressure 
should  be  covered  with  insulating  mats  and  kept  effectively  insulated. 

Lubricating  vessels  should  be  so  constructed  as  not  to  act  as  a  conductor. 

Dangerous  parts  of  apparatus  should  be  painted  bright  red. 

RULES  FOR  Signs  or  indicating  lamps  should  be  used  at  all  switches  to 
USE  OF  show  whether  the  current   is  on   or  off  each  circuit.      It  is 

SWITCHES  ^^^^^  ^^  have  an  automatic  system  for  this  purpose,  but,  if 
such  is  not  used,  care  should  be  taken  by  any  one  changing 
a  switch  to  place  a  sign  indicating  the  condition  in  which  he  leaves  it. 

When  current  is  turned  off  a  circuit,  the  switch  should  first  be  tagged 
to  show  for  whom  it  is  turned  off,  and  this  tag  should  not  be  removed  nor 
the  current  turned  on  until  the  man  in  question  notifies  the  operator  that  his 
work  is  done.  In  cases  where  more  than  one  location  is  being  repaired  by 
different  men  at  the  same  time,  the  switch  should  be  tagged  for  each  man, 
and  the  current  should  not  be  turned  on  until  each  man  has  reported  and 
his  tag  has  been  removed. 

Current  which  has  been  cut  off  for  work  in  any  place  should  not  be 
turned  on  again  until  the  person  in  charge  of  the  station  is  satisfied,  through 
direct  report  from  the  person  doing  the  work,  that  the  danger  is  over. 
The  switch  should  be  locked  before  the  work  is  begun,  and  only  the  person 
in  charge  of  the  station  should  unlock  it. 

In  asking  to  have  a  circuit  opened  for  work,  or  in  announcing  that  the 
work  is  completed,  the  man  doing  the  work  should  personally  make  the 
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request  or  announcement  and  should  take  all  pains  to  assure  hinisell  that 
the  operator  fully  understands  who  is  making  the  request  or  announcement. 
In  many  plants  it  has  heen  found  an  especially  effective  safeguard  to 
ha\e  the  man  who  is  to  do  the  work  personally  see,  wherever  possible,  the 
operator  open  the  circuit  before  he  sets  out  for  the  place  of  work. 

In  opening  a  high  pressure  circuit,  to  permit  of  work  being  done,  the 
switchboard  operator  should  not  be  satisfied  with  merely  pulling  the  oil 
switch  handle.  He  should  go  back  of  the  board  and  ascertain,  by  actually 
looking,  if  the  switch  is  open  fully,  and  should  then  so  report  to  the  person 
asking  to  ha^■c  the  circuit  opened. 

An  employee  having  been  informed  that  a  circuit  has  been  opened 
at  his  request,  so  that  he  may  work  upon  lines,  should,  before  beginning 
the  work,  short-circuit  the  lines  of  said  circuit,  as  an  additional  precaution, 
with  a  tool  provided  for  the  purpose. 

PRECAUTIONS  ^"  working  about  "  dead  "  apparatus  the  same  precau- 
pQr>  tions  should  be  observed  as   if  the  parts  were   "  alive." 

WORKMEN  I  his  practice  not  only  tends  to  fix  habits  of  caution,  but 

TO  TAKE  '^  offsets  danger  that  might  develop  from  a  mistake  made 

by  another  person. 

In  working  on  the  primary  side  of  transformers,  about  switchboards, 
or  at  other  particularlv  dangerous  points,  it  is  ad\Isable  to  use  only  one 
hand. 

Men  working  around  switchboards  or  other  dangerous  apparatus 
should  not  roll  up  their  sleeves. 

India  rubber  gloves  should  be  worn  by  persons  working  on  cables  or 
portions  of  mains  under  high  pressure,  great  care  being  taken  to  insure  the 
gloves  being  in  proper  condition  to  act  as  a  non-conductor. 

Employees  should  not  use  any  tools  which  are  imperfect  or  defective. 
They  shoulci  report  such  condition  of  tools  to  the  superintendent  or  foreman. 

Material  used  in  cleaning  dangerous  parts  should  be  applied  with  an 
insulating  handle. 

GROUNDING  ^^^  frames  and  bed  plates  of  all  generating  machines, 
^jgj3  motors,  transformer  boxes,  ladders  and  other  metallic  parts 

INSULATION     '^^^*^^''''^  ^^^  jointly  and  efficiently  grounded.      It  is  advisable 
also  to  surround  such  machines  with  an  insulated  platform 
for  use  by  workmen  about  the  machine,  and  they  should  be  fenced  oft"  with 
wood,  or  some  other  non-conducting  material. 

All  dangerous  parts,  such  as  terminals,  brushes  and  connectors,  should 
be  located,  as  far  as  possible,  so  that  a  person  cannot  touch  them  with  his 
body,  his  clothing  or  a  conducting  tool.     Where  this  cannot  be  done,  they 
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should  be  fenced  off  or  covered,  wherever  practicable,  with  non-conducting 
material  to  accomplish  the  same  purpose. 

Transformer  case  holes  for  the  passage  of  conductors  should  be 
effectively  lined  or  bushed  with  non-conducting  material. 

Conductors  within  transformer  chambers  should  be  effectively  guarded 
with  insulating  material. 

As  much  room  as  possible  should  be  provided  around 
SWITCHBOARD  switchboards,  and  insulating  platforms  and  rubber  mats 
SAFEGUARDS  for  the  use  of  operators  should  be  provided  at  both  back 
and  front. 

In  switchrooms  and  on  both  front  and  back  of  switchboards  dangerous 
parts  should  be  so  placed,  wherever  practicable,  that  they  cannot  be  acci- 
dentally touched,  or  they  should  be  effectively  insulated. 

The  backs  of  switchboards  should  be  enclosed  and  kept  locked,  except 
for  purposes  of  alterations  or  repairs. 

Repairs  and  alterations  on  switchboards  should  be  carried  on  only  by, 
or  under  the  immediate  supervision  of,  a  competent  electrician.  Such  work 
should  never  be  done,  except  in  case  of  urgent  need,  when  the  parts  involved 
are  under  pressure.  In  such  a  case  no  parts  of  different  pressure  should 
be  exposed  at  one  time,  and  all  parts  not  under  immediate  attention  should 
be  covered  with  insulating  material. 

All  instrument  cases,  switch  mechanism  and  oil  switch  cans  should  be 
grounded. 

No  railing  not  Insulated  or  built  of  insulating  material  should  be  within 
reach  of  any  switchboard  apparatus,  instruments,  generating  machines  or 
motors. 

T-TTOT-o  AivTT^     Fuscs    RYid    fusc    blocks    having    bare    exposed    conducting 

FUSES  AND  1  •     1 

CUT  OUTS        parts  should  be   guarded  the   same   as   switches,   generators 

or  motors. 

In  series  arc  circuits  each  individual  lamp  should  have  Its  own  absolute 

cut-out,  for  rendering  the  lamp  "  dead  "  In  case  of  necessary  repairs. 

CONSTRUCTION  -"^^^  aerial  conductors  should  be  insulated  their  entire 
length  and  firmly  supported. 

In  line  construction,  all  electric  lighting  and  power  circuits  should  be 
on  separate  poles  from  telephone  or  telegraph  poles  or  signal  systems;  in 
cases  where  this  Is  Impossible,  the  high  tension  wire  should  always  be  at  the 
top  of  the  pole. 

All  guy  lines  to  poles  should  have  approved  circuit  breakers  connected 
in  the  guy,  and  where  crossing  trollcv  wires,  two  should  be  installed,  one  at 
each  end  of  the  guy. 
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Transformers  should  always  be  placed  on  the  poles,  instead  ol  on 
buildings  where  persons  may  come  in  contact  with  them.  If  not  placed 
on  poles,  vaults  shouKl  be  constructed  in  the  building  for  the  purpose,  and 
kept  locked. 

The  subject  of  electrical  accidents  in  industrial  plants  has 
GUARDING  been  ably  treated  by  Mr.  Robert  J.  Young,  Safety  Inspec- 

OTHER  THAN  tor  of  the  Illinois  Steel  Company,  in  the  Electrical  ff'orld 
ELECTRICAL  of  August  12,  1909.  We  quote  from  his  article  the  fol- 
WORKMEN  lowing  passage  relating  to  other  than  electrical  workmen 

in  industrial  plants: 

"  Guarding  Electrical  apparatus.  A  large  percentage  of  employees 
mjured  around  electrical  apparatus  are  not  connected  with  that  particular 
work.  They  come  to  grief  through  ignorance  of  the  dangers  or  because 
proper  safeguards  have  not  been  provided. 

"  The  following  are  a  few  precautions  which  have  been  found  very 
effective : 

"All  poles  and  apparatus  carrying  high  voltage  and  all  buildings  in 
which  it  is  generated  should  bear  warning  signs  calling  attention  to  the 
dangers.  Where  there  is  a  large  foreign  population  such  as  is  found  in 
most  large  manufacturing  plants,  these  signs  should  be  printed  in  the  different 
foreign  languages. 

"  Switchboards  cari-}'ing  high  v^oltage  and  located  where  workmen 
may  come  in  contact  with  them,  should  be  enclosed  to  prevent  accidental 
contact  and  should  bear  a  warning  sign  printed  In  several  different  languages. 

"  Safe  disconnecting  means  should  be  arranged  so  that  switchboards  or 
switches  may  be  rendered  '  dead  '  when  necessary  to  work  on  them. 

"  The  enclosed  fuse  or  automatic  overload  circuit  breaker  should  be 
used  on  all  mill  motor  circuits.  There  should  be  insulating  mats  at  all 
boards. 

"  All  motors  should  be  thoroughly  grounded.  Where  the  motor  Is  so 
located  that  men  work  around  it,  the  armature  shaft.  If  It  projects  beyond 
the  housing  or  the  brake  wheel,  should  be  guarded.  A  convenient  way  to 
do  this  Is  to  place  a  cup  over  the  end  of  the  shaft,  fastening  It  to  the  housing 
or  framework  of  the  motor.  It  should  not  be  allowed  to  turn  with  the 
shaft.    This  shaft  end  has  been  found  to  be  a  prolific  cause  of  accidents." 

WHAT  TO  DO  IN  CASE  OF  ACCIDENT 

The  first  thing  to  do,  of  course,  is  to  send  for  a  physician.  Pending 
his  arrival,  however,  much  invaluable  aid  can  be  given  the  injured  person. 
In  most  Instances  an  accidental  electric  shock  suspends  animation  only  tem- 
porarily, and  death  Is  not  likely  to  ensue  if  intelligent  aid  is  promptly  given. 
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SAFE  ^'^  ^^^  injured  person   is  still   in   contact  with  the  wire  or 

HANDT  INC         apparatus  causing  the  shock,  the  first  step  to  take  is  to  have 

^_  ^-^^^^^^^      the  current  shut  off  or  to  release  him  from  contact  with  the 
OF  INJURED 

conductor.  In  the  latter  case  great  care  must  be  exerciseci 
by  those  who  go  to  his  rescue  to  avoid  being  shocked.  It  is  as  dangerous 
to  touch  any  part  of  his  body  with  bare  hands  as  to  touch  the  wire  or  ap- 
paratus with  which  he  is  in  contact.  The  rescuers  therefore  should  use 
rubber  gloves  or  cover  their  hands  with  thick  pads  made  of  drv  rags  or 
dr}^  garments.  They  should  also  stand,  if  possible,  on  dry  wood  or  dry 
clothing. 

Wherever  possible,  the  current  should  be  short  circuited  before 
attempting  to  handle  the  injured  man.  If  he  is  in  contact  with  two  wires, 
this  can  be  done  by  throwing  a  metal  bar  or  a  wet  cloth  across  both  wires. 
If  he  is  touching  or  grasping  only  one  wire,  the  current  can  be  short  cir- 
cuited by  means  of  a  piece  of  wire  or  a  metal  rod,  care  being  taken  to  con- 
nect this  with  the  earth  first  rather  than  with  the  live  wire. 

Where  it  is  necessary  to  cut  a  wire  the  man  doing  the  cutting  should 
have  his  feet  insulated  from  earth,  and,  if  possible,  should  use  an  ax  with 
a  dry  wooden  handle.  Sometimes,  when  the  injured  man  has  only  one 
limb  lying  across  a  wire,  he  can  be  released  from  contact  by  merely  using  a 
wooden  pole  or  board  to  lift  the  limb  off. 

TREATMENT  '^^  soon  as  the  patient  has  been  freed  from  the  current, 
lay  him  flat  on  his  back  in  some  place  where  there  is  plenty 
of  air,  loosen  all  clothes  about  the  neck  and  chest,  and  then  observe  care- 
fully whether  or  not  he  is  breathing.  If  he  is  breathing,  all  that  is  needed 
is  to  encourage  respiration  by  very  ordinar^^  means,  such  as  fanning  him, 
slapping  the  chest  with  towels  wrung  out  in  cold  water,  passing  ammonia 
back  and  forth  beneath  his  nose,  and  preventing  the  tongue  from  dropping 
back  into  the  throat  or  acting  as  a  valve  over  the  windpipe.  If  the  patient 
is  not  breathing  at  all,  immediately  start  artificial  respiration. 

The  treatment  of  injuries  such  as  broken  bones  or  burns  can  always 
wait  until  the  patient  is  breathing  satisfactorily. 

Two  persons,  or  at  most  three,  can  best  carry  out  this  pro- 
^p  cedure.     All  others  should  be  kept  at  a  distance.      Keep 

the  patient  flat  on  his  back  with  a  folded  blanket  or  coat 
under  his  shoulders  and  chest,  so  that  the  head  drops  back  a  little.  Let  one 
assistant  kneel  at  his  head  and  see  to  it  that  there  is  no  obstruction  in  the 
mouth  or  throat  to  the  easy  flow  of  air  back  and  forth  in  response  to  the 
efforts  of  the  other  two  assistants. 

Let  the  other  two  assistants  kneel  on  each  side  of  the  patient,  each 
grasping  an  arm  firmly  with  both  hands.     Carry  them  together  to  the  floor, 
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well  up  above  the  patient's  head,  drawing;  at  the  same  time  lirmlv  up  on  the 
shoulders  so  as  to  A'isibly  expaiul  the  chest.  1  loKl  in  this  position  an 
instant,  and  then  return  the  arms  bent  at  the  elbow  to  the  front  and  side  of 
the  chest.  This  motion,  together  with  a  fairly  vigorous  compression  of  the 
chest  by  the  weight  of  the  two  assistants,  will  express  nearly  all  of  the  air 
from  the  chest  and  prepare  the  patient  for  the  next  inspiratorv  effort. 

The  simplest  way  to  reguhite  the  frequency  of  these  artificial  chest 
respirations  is  to  keep  time  with  one's  own  breathing.  Of  course,  both  arms 
should  be  moved  exactly  together.  Ihe  person  in  charge  should  take  one 
arm  and  his  assistant  on  the  opposite  side  keep  time  with  him. 

Where  cessation  ol  respiration  is  the  only  symptom,  a  patient  can  be 
kept  alive  by  this  method  almost  indefinitely. 


Fig.   148.     The  Linemen's  Protective  Shield. 

(^lanufactured   bj-   the    Linemen    Prulectcir    Company   of   Detroit.) 

This  is  a  device  designed  for  the  protection  of  linemen  working  on  high 
tension  wires.  It  is  composed  of  pure  Para  rubber  and  is  verv  similar  in 
appearance  to  an  automobile  tire.  I  he  shield  is  placed  oxer  the  ^^■ires  in 
the  manner  shown  in  the  picture  and  is  held  secure  by  rubber  split  rings 
placed  over  the  small  ends  of  the  shield.  There  are  handles,  also  of  rubber, 
attached  to  the  shield,  which  ob\iate  any  necessity  for  a  man  putting  his 
hands  around  the  edge  in  order  to  place  it  in  position.  Shields  should  be 
placed  to  cover  not  only  the  "live"  wires,  but  also  the  "tie"  wires;  in 
fact,  any  wire  a  man  may  touch  should  be  covered,  excepting  only  the  wire 
on  which  he  is  working. 
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Fig.  149.     Model  Electric  Light   Station. 

This  picture  shows  an  electric  light  station  with  dangerous  points  well 
protected.  There  are  guards  around  upper  platforms,  hand  rails  on  all 
stairs,  and  railings  around  openings  in  the  floor. 
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Fig.  150.     Model  Electric  Light   Station. 


This  picture  Is  another  view  of  the  plant  shown  in  Fig.  149.  It  gives  a 
better  idea  of  the  detail  of  the  guards  on  platforms  and  guards  around  fly 
wheels. 
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Contracting  covers  such  a  broad  field  that  it  is  impossible,  in  the 
limited  space  at  our  disposal,  to  give  it  anything  like  full  attention.  The 
branches  of  work  handled  by  contractors  of  one  kind  or  another  are  almost 
innumerable,  and  each  has  its  own  special  hazards.  Even  construction  work, 
which  is  most  commonly  associated  with  the  term  "  contracting,"  has  so 
many  subdivisions,  with  hazards  varying  widely  in  nature,  that  detailed 
treatment  of  them  in  this  place  is  out  of  the  question. 

There  are  some  dangers,  however,  which  are  common  to  all  or  many 
of  the  different  kinds  of  construction  work.  In  the  erection  of  buildings 
and  bridges  and  in  the  construction  of  railroads,  tunnels  and  sewers,  many 
of  the  hazards  may  be  considered  more  or  less  general,  such  as  excavating, 
blasting,  shoring,  the  use  of  hoisting  and  conveying  apparatus  and  the 
employment  of  stagings,  platforms  and  the  like. 

The  workmen  range  from  the  ignorant  and  foreign  laborer  to  the 
skilled  artisan.  Their  Avork  takes  them  into  deep  holes  below  the  surface 
of  the  earth  and  to  dizzy  heights  abov^e.  Under  the  most  favorable  con- 
ditions much  of  the  work  is  necessarily  dangerous;  but  the  conditions  can 
be  unusually  hazardous  or  reasonably  safe,  according  to  the  methods 
pursued  by  the  contractor  in  conducting  the  operations.  On  the  contractor 
rests  primarily  a  great  deal  of  the  responsibility  as  regarcis  accident.  No 
matter  how  many  precautions  he  takes,  he  cannot  wholly  eliminate  the 
possibility  of  accident;  but  he  can  so  systematize  and  plan  that  much  of 
the  risk  attaching  to  the  work  will  be  avoided. 

We  give  herewith  a  few  suggestions  as  to  some  of  the  methods  of 
safeguarding  which  should  be  adopted: 

STAGINGS  ^^^   stagings   and   platforms   should   be   properly   built   and 

PLATFORMS  strong  enough  to  sustain  the  workmen  and  the  loads  of 
AND  material,   etc.,   to  which  they  will  be   subjected.      Shorings 

SHORING  should  be   so   solidly   constructed   that   they  will   stand   the 

pressure  upon  them  beyond  question. 

Rigging  and  timber  for  shoring,  staging  or  platforms  should  be 
selected  with  the  utmost  care  to  see  that  they  are  of  good  material,  and 
they  should  be  examined  frequently  to  assure  their  continuing  in  first-class 
condition. 

It  is  very  essential  that  a  sufficient  amount  of  timber  be  provided  for 
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shoring,  stagings,  etc.,  for  many  accidents  ha\c  occurred  where  one  more 
brace  or  stay  would  have  prevented  serious  injury  or  loss  of  life. 

Stagings  and  platforms  should  have  reasonably  high  safety  railings 
about  them  and  a  skirting  board  at  their  edges,  to  prevent  tools  or  material 
from  falling  on  persons  below  as  well  as  to  make  the  workmen  on  them 
more  safe  from  falling. 

Outside  scaffolding  or  staging  used  in  building  construction  should  be 
so  fastened  as  to  prevent  Its  swaying  from  the  building. 

Where  work  is  being  done  on  a  lofty  tower,  chimney,  etc.,  a  secondary 
scaffold  should  be  provided  at  a  proper  distance  below  any  working  scaffold, 
to  prevent  serious  Injury  to  anyone  falling  from  the  working  scaffold. 

The  workmen  of  each  trade  should  erect  their  own  staging  in  a 
building,  for  they  know  the  requirements  of  the  particular  purpose  for 
w^hlch  it  Is  to  be  used.  For  Instance,  a  staging  erected  for  the  light  wiring 
men  would  be  apt  to  be  unsafe  for  steam  titters. 

In  buildings,  especially  of  steel  construction,  temporary,  if  not 
permanent,  floors  should  be  laid,  following  the  steel  work  as  closely  as 
possible.  There  should  be  such  a  floor  within  at  least  two  floors  of  the 
floor  where  the  steel  work  is  being  done,  and,  if  the  floor  beams  are  of  iron 
or  steel,  the  entire  tier  of  beams  on  which  the  steel  or  iron  work  is  being 
done  should  be  floored  over. 

T7T  r^r^TD  Anv  openings  which  it  mav  be  necessary  to  lea\e  in  the  floors 

^T^T-xTTXTr-c  of  a  buildmg  for  the  hoisting  ot  material,  or  tor  permanent 
OPENINGS  °  ^  ,   .         ,     .    ,  ,,^, 

purposes,  should  be  railed  oft  to  a  sufficient  height.     \\  here 

r»TMf-c      hoistways  are  In  use  during  construction,  the  two  sides  which 

lINvJo  _  ,  ,  1111  1"  11 

require  to  be  opened  from  time  to  time  should  have  adjustable 
barriers.  Ladders,  securely  fastened,  should  be  provided  for  use  until  the 
stairwa\s  are  installed. 

Workmen  should  not  be  allowed  to  work  under  other  workmen  in  any 
hoistway  or  other  opening  In  a  building,  unless  the  opening  Is  properly 
covered  with  heavy  planking  which  will  protect  them  from  any  injury 
by  material  or  tools  falling  from  above, 

HOISTING  ^^'^  hoisting  machinery,  derricks,  booms,  chain  falls,  tackle, 
APPARATUS  slings,  etc.,  should  be  Inspected  daily  by  a  competent  man, 
not  by  an  Ignorant  or  inexperienced  laborer;  and,  if  anything 
is  found  not  to  be  absolutely  safe,  it  should  be  remedied  at  once,  before 
being  put  into  use.  Care  should  be  taken  never  to  overload  any  hoisting  or 
moving  apparatus  beyond  its  safe  carrying  strength. 

No  hoisting  or  moving  apparatus  should  ever  be  operated  without  due 
preliminary   warning   ha\ing  been    given    to    all   workmen    in    the   \-icinIty. 
There  should  be  an  efficient  system  of  signaling  between  the  man  at  the 
9 


I30  SAFEGUARDS 


hoisting  machine  and  the  man  in  charge  of  hoisting  or  conveying  the 
material.    No  workmen  should  be  allowed  to  ride  on  any  hoisting  apparatus. 

In  the  demolition  and  construction  of  buildings,  bridges,  etc.,  the 
premises  should  be  fenced  In,  and  all  hoisting  apparatus  should  be  placed 
within  the  enclosure.  No  hoisting  should  be  done  in  public  highways, 
unless  the  part  of  the  highway  in  use  is  guarded  so  that  no  one  can  be 
Injured  by  anything  falling. 

AND  When  an  explosive,  such  as  powder  or  dynamite,  Is  used 

for  blasting.  It  should  be  kept  only  In  small  quantities,  stored 

__._^  _ -,^„^_     In   some   out-of-the-way   place   and   locked   up.       Only   the 

EXFLiOSlViiio  111111  11  J 

powder  man,  who  should  be  thoroughly  competent  and 
should  fully  understand  the  dangers  connected  with  the  handling  of  explo- 
sives, should  have  access  to  the  supply.  Blasting  operations  should  be 
conducted  under  the  supervision  of  a  competent  man,  and  he  should  see  that 
all  persons  within  the  zone  of  danger  are  warned  before  a  shot  Is  fired. 

CAISSON     ^'^  caisson  and  tunnel  work  the  men  should  be  kept  supplied  with 

. -,„  an  abundant  amount  of  fresh  air.     Care  should  be  taken  to  see 

that  the  pumping  apparatus  is  In  the  best  of  condition  and  that 

the  connecting  pipes  are  so  located  or  protected  that  there  will 

be  no  chance  of  their  being  broken  by  material  falling  on  them. 

It  is  advisable  to  have  an  auxiliary  air  supply  in  reserve,  for  use  in  case  of 

emergency. 

As  the  public  Is  more  or  less  subjected  to  the  hazards  Incidental 
to  almost  all  construction,  by  reason  of  the  exposed  nature  of  the 
work,  great  care  should  be  taken  to  protect  outside  persons.    The 
contractor  should  therefore  see  to  it  that  the  work  being  done 
is  fenced  in,  wherever  fencing  is  possible,  to  keep  the  public  away  from  the 
operations;  that  "  No  Admittance  "  and  "  Danger  "  signs  be  posted  wher- 
ever required;  that  excavations  of  any  kind  in  public  highways  or  piles  of 
material  etc.,  be  railed  off,  and  be  guarded  by  plenty  of  red  lights  at  night. 

FITNESS  ^°  "^^"  should  be  allowed  to  undertake  a  dangerous  task 

FOR  WORK      '^'^^'^  ^^^  possible  precautions  have  been  taken  for  his  safety, 
'     and  the  man  to  do  such  work  should  be  specially  selected  for 
g^^  '     his  fitness. 

All  employees  should  be  urged  to  report  to  their  foreman 
any  unusual  conditions  which  may  come  to  their  attention. 

As  the  conditions  surrounding  construction  work  are  ever  changing 
with  the  progress  of  the  work,  vigilance  cannot  be  relaxed  for  a  moment 
if  reasonable  safety  Is  to  be  assured  both  employees  and  the  public. 
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Fig.  151.     Staging  Used  in  Rebuilding  Church  Spire. 


Fig.  152.     Fence  Enclosing  Staging  at  Top  of  Church  Spire  Being  Rebuilt. 

(Companion  picture  to  Fig.  151.)  This  staging  is  160  feet  from  the 
ground,  yet  the  enclosure  of  the  platform  enables  the  men  to  work  at  this 
height  as  safely  as  if  they  were  on  the  ground. 
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Fig-   153.     Trench  Properly  Shored  on  Inside. 


^^^H^E           -'  -   ^^**^'^IBBgi^B^^-'''j*i 1 

'^^jII^H^HI 

Fig.  154.     Good  Method  of  Bracing  a  Trench. 
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Fig-   155.     Guards  Along  Trench,  Sewer  Work. 


Fig.   156.     Guard  Around  Excavation,  Sewer  Work. 
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I^ig-  157-     View  of  Inside  Trench  Shoring  from  Bottom  of  Trench. 

(To  get  the  proper  idea  of  the  shoring,  hold  the  picture  directly  over 
your  head  and  imagine  yourself  standing  at  the  bottom  of  the  trench  and 
looking  upward.) 


BAKE  SHOPS. 


The  bake  shop,  which  is  to  be  found  in  greater  or  less  numbers  in  every 
town  in  the  country,  is  proHfic  of  accidents.  A  decade  ago  the  small  baker, 
with  his  old-fashioned  hand  work,  was  the  rule.  Today  he  is  the  exception. 
Most  bake  shops  in  towns  of  any  considerable  size  are  now  equipped  with 
machines  for  doing  the  work,  such  as  dough  brakes,  dough  mixers,  egg 
beaters,  etc.  The  plant  furnishing  the  power  to  run  the  machines  has  the 
dangers  of  its  kind,  whether  steam,  gas  or  electric,  but  the  machines  have 
specific  dangers  of  their  own  against  which  protection  needs  to  be  provided. 

THE  DOUGH  ^^  ^^^  machines  used  in  bake  shops  the  dough  brake,  or 
BRAKE  roller,    is   one   of   the   most   dangerous   when   unprotected. 

One  source  of  the  danger  connected  with  this  machine  is 
found  in  the  rolls  into  which  the  dough  is  fed  to  be  broken.  The  operator 
is  very  apt  to  get  his  hands  caught  between  these  rolls  and  badly  injured. 
Many  a  finger  and  hand,  and  not  a  few  arms,  have  had  to  be  amputated 
on  account  of  such  accidents. 

These  rolls  should  be  guarded  with  a  cover  of  metal  sheeting  which 
will  leav^e  open  space  enough  for  feeding  the  dough  but  not  enough  to  allow 
the  hands  to  come  in  contact  with  the  rolls. 

The  rolls  should  also  be  fitted  with  metal  scrapers  so  that  the  hands 
need  not  be  used  to  clean  them. 

The  gears  at  the  ends  of  the  rolls  should  be  guarded  by  metal  cover- 
ings. Bakers  are  apt  to  wear  loose  clothing  and,  as  their  work  brings  them 
so  close  to  the  machine,  the  clothing  is  likely  to  catch  in  the  gears,  a  sleeve 
possibly  drawing  in  an  arm  after  it. 

There  should  also  be  a  belt  shifter  within  easy  reach  of  the  baker, 
whether  he  is  standing  in  front  of  the  machine  or  at  the  end. 

It  is  also  desirable  to  have  a  brake  for  the  fly  wheel,  to  aid  in  stopping 
the  machinery  quickly. 

THE  DOUGH  ^^^  dough  mixer  does  not  cause  as  many  accidents  as  the 
MIXER  dough  brake,  but  those  for  which  it  is  responsible  are  very 

serious.  Accidents  caused  by  this  machine  are  usually  due 
to  cleaning  it  while  it  is  in  motion.  This  practice  should  not  be  allowed, 
and,  with  the  idea  of  making  it  seem  less  necessary,  every  dough  mixer 
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should  be  equipped  with  the  best  of  belt  shifting  devices.  Then  the  machine 
can  easily  be  put  out  of  motion  when  cleaning  is  required,  or,  if  a  workman 
should  fall  in,  there  would  be  a  chance  of  stopping  the  machinery  in  time 
to  prevent  serious  injury  to  him.  The  gearing  of  the  dough  mixer  should, 
of  course,  be  as  thoroughly  guarded  as  that  of  the  dough  brake. 

When  dough  mixers  are  run  by  direct  connection  with  an  electric 
motor,  as  is  often  done  for  economy's  sake  (the  expense  of  pulleys,  shaft- 
ing, hangers  and  belting  being  thus  saved) ,  the  switch  board  and  the  starting 
and  stopping  box  should  be  close  by  the  operator,  so  that  the  machinery 
can  be  quickly  stopped  in  event  of  an  accident. 

THE  MERE  INSTALLATION  OF  SAFEGUARDS  WILL  NOT 
NECESSARILY  PREVENT  ACCIDENTS.  SEE  TO  IT  THAT  THE 
MACHINERY  IS  NEVER  OPERATED  WITHOUT  THE  SAFE- 
GUARDS   BEING    IN    PLACE. 


Fig.   158.     Single  Fly  Wheel  Dough  Brake,  Guarded. 

This  machine  is  equipped  with  a  complete  covering  to  protect  the  rolls. 
It  has  scraper  knives  to  clean  the  rolls,  making  it  unnecessary  to  use  the 
hands  for  this  purpose.  The  gears  are  covered.  There  is  also  a  belt  shifter 
within  easy  reach  of  the  operator  at  all  points. 
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Fig.  159.     Double  Fly  Wheel  Dough  Break,  Guarded. 

This  picture  shows  the  same  type  of  machine  as  that  shown  in  Fig.  158, 
built  larger  and  with  two  fly  wheels.     It  is  guarded  in  similar  manner. 


Fig.   160.     Universal  Dough  Mixer. 

Accidents  resulting  from  the  use  of  this  machine,  which  have  been 
many  and  serious,  are  almost  always  due  to  the  shifting  of  the  belt.  The 
picture  shows  the  belt  shifter  within  easy  reach  of  the  operator,  should  he 
desire  to  shift  the  belt  in  order  to  clean  the  machine  or  to  do  other  work 
incidental  to  its  operation. 


MISCELLANEOUS. 


Fig.  i6i.  Fig.  162. 

Figs.  161  and  162.     Von  Duprin  Self-Releasing  Fire  Exit  Latch. 

(Manufactured  by  Vonnegut  Hardware   Company,  Indianapolis,   Ind.) 

This  is  a  device  for  opening  a  door  from  inside  of  a  building  without 
the  aid  of  a  key.  The  door  Is  unlocked  and  opened  by  pressing  on  the  bar 
shown  on  Inside  of  door.  The  device  Is  a  safeguard  for  school,  theater, 
church  and  public  building  exits,  and  against  panic  disasters. 
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Courtesy  of  W'altham  Watch  Coiii/any 


Fig.   163      Fire  Escape. 

This   shows   the   kind   of   lire   escape   installed  on   ever)'  wing  of  the 
Waltham  Watch  Company's  factory. 
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Fig.  164.     Monarch  Engine  Stop  Applied  —  Vertical  Equipment. 

(Manufactured   by   the   Consolidated   Engine    Stop   Co.,   New   York    City.) 

The  purpose  of  this  device  is  to  prevent  the  racing  of  an  engine  and 
the  consequent  strain,  which  results  often  in  broken  fly  wheels,  causing  great 
property  damage  and  much  loss  of  life  and  limb.  The  device  not  only 
works  automatically  should  the  engine  attain  excessive  speed,  but  it  can  be 
operated  from  any  part  of  the  plant  by  simply  pressing  a  button. 


Fig.   165.     Monarch   Engine   Stop   Applied  —  Horizontal   and   Vertical 

Equipment. 

(Manufactured   by   the   Consolidated    Engine    Stop    Co.,   New    York    City.) 
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Fig.  166.  Fig.  167. 

Fig.   166.     Spring  Block  Pulley. 

(Invented   l)y   Peter  J.   Macdonald,   Bangor.   Maine.) 

As  will  be  readily  seen,  the  purpose  of  the  spring  is  to  absorb  sudden 
jerks  due  to  slipping  of  ropes  or  chains.  A  number  of  these  spring  block 
pulleys  used  on  a  derrick  give  elasticity  that  it  is  impossible  to  secure  with 
the  ordinary  block  pulley,  and  the  danger  of  cables  or  chains  breaking  is 
therefore  greatly   reduced. 


Fig.   167.     Adjustable  Safety  Belt  for  Window  Cleaners. 

(Manufactured   by   The   Standard    Safety   Window   Guard   and   Exit   Lock   Door   Company, 

New  York  City.) 

This  belt  is  placed  around  the  person  and  the  ends  of  the  strap  holding 
the  belt  are  firmly  secured  to  the  window  frame  by  means  of  bolts  and  locks. 
With  this  appliance,  if  a  man  should  slip  he  would  be  held  by  the  belt  until 
he  regained  his  footing. 
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Courltsy  oj  L'luiei  ivcoii  Typtivrittr  Co. 

Fig.  1 68.     Spindles  of  Drill  Presses  Guarded. 

This  picture  shows  the  spindles  of  drill  presses  guarded  by  a  shield, 
which  prevents  the  rapidly  revolving  spindle  from  catching  the  hair  of  the 
operator.  Many  a  painful  accident  has  occurred  through  girls'  hair  being 
caught  by  unguarded  spindles.  This  device  is  inexpensive  and  quickly 
applied. 


RULES  AND  REGULATIONS, 
INSTRUCTIONS,  WARNING 
NOTICES,    ETC 


RULES  AND   REGULATIONS. 


Perhaps  one  of  the  greatest  factors  in  the  prevention  of  accidents  in 
industrial  pursuits  is  proper  discipHne  among  the  employees.  It  is  an  estab- 
lished fact  that  in  plants  where  good  discipline  is  maintained  the  number  of 
accidents  is  far  less  than  in  plants  where  the  employees  are  permitted  to 
run  free,  so  to  speak.  Every  well  regulated  manufacturing  establishment 
has  a  code  of  rules  and  regulations  governing  the  conduct  of  the  employees. 
This  Is  formulated  for  two  reasons :  first,  that  the  very  best  possible  results 
may  be  achieved,  and,  second,  that  the  employees  and  others  may  not  be 
subject  to  conditions  dangerous  to  health,  life  and  limb.  That  violation  of 
rules  and  regulations  is  responsible  for  many  accidents  is  common  know- 
ledge. If  rules  are  made  the  employees  should  be  made  to  live  up  to  them; 
otherwise  they  are  of  no  value.  The  penalty  for  wilful  disregard  of  them 
should  be  dismissal. 

The  Illinois  Steel  Company  of  South  Chicago  has  printed  in  booklet 
form  the  rules  and  regulations  in  force  at  its  plants.  They  are  of  such 
excellent  character  and  seem  to  cover  the  ground  so  thoroughly  that  we  take 
pleasure  in  referring  to  them  and  reprinting  some  of  the  instructions.  The 
first  consideration  of  the  company  is  the  safety  of  the  workmen. 

"  Remember,"  it  says,  "  that  while  every  man  is  hired  to  do  some 
particular  work,  the  safety  of  himself  and  his  fellow  men  is  more  important 
than  that  work." 

"Remember  that  all  the  rules  and  regulations  that  can  be  adopted; 
all  the  safety  devices  which  can  be  attached  to  machines;  all  the  guards 
which  can  be  erected;  all  the  warning  signs  which  can  be  posted,  are  useless 
unless  every  man  is  careful  to  see  that  they  are  maintained;  unless  every 
man  is  careful  to  watch  for  danger;  unless  every  man  is  careful  to  warn 
others  of  danger." 

"  Remember  that  at  all  times  some  of  the  men  in  the  plant  are  inexperi- 
enced and  may  not  know  where  danger  exists.  Warn  any  man  when  danger 
is  near.  He  may  know  all  about  it.  If  so,  no  harm  is  done.  If  not,  you 
may  save  his  life." 

'*  Every  man  in  a  mill  should  consider  it  his  personal  duty  to  see  that 
safety  guards  are  kept  in  good  condition  and  report  dangers  to  his  Foreman 
or  Superintendent." 
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SPECTAT    RUT  F<?     "  Have  a  thorough  understanding  of  all  rules  in  this 
^/-.  T-r^T^T-n,rT-xT         book.     Until  you  know  them  all,  and  are  living  up  to 

TO    FOREMEN  ^  ruin  or 

them,  you  are  not  domg  your  full  duty. 

"  You  will  be  held  responsible  for  accidents  to  your  men." 

"  You  should  caution  your  sub-foremen  regarding  the  prevention  of 
accidents,  but  you  still  will  be  responsible  for  your  sub-foremen." 

''  Judgment  should  be  used  at  all  times  in  placing  men  on  jobs.  Heavy, 
slow  men  should  not  be  placed  on  jobs  where  a  light,  quick  man  is  required. 
Slow-thinking,  unintelligent  men  should  not  be  placed  around  machinery 
or  in  places  where  presence  of  mind  is  required,  for  by  so  doing  the  proba- 
bility of  accidents  is  increased  many  times." 

"If  machinery,  tools  or  other  appliances,  with  which  you  are  working, 
are  dangerous,  do  not  continue  to  use  them,  but  call  your  Superintendent." 

"When  you  finish  a  job,  leave  the  conditions  safe;  replace  safeguards 
and  do  not  leave  loose  material  overhead." 

"  Investigate  ever}^  accident  and  try  to  prevent  an  accident  occurring 
in  like  manner." 

"  Never  have  a  man  in  your  employ  to  whom  no  one  can  talk." 

"  Foremen  on  one  turn  should  report  to  and  discuss  with  the  foremen 
on  the  other  turn,  accidents  they  have  had,  with  a  view  of  preventing  like 
accidents." 

"  All  appliances  should  be  frequently  and  carefully  Inspected." 

"  Do  not  allow  machiner}^  to  be  started  before  the  safeguards  have 
been  replaced." 

"  Make  it  your  personal  duty  to  see  that  the  safeguards  and  signs 
installed  to  promote  safety  are  always  In  good  condition." 

"THE  PREVENTION  OF  ACCIDENTS  IS  ONE  OF  YOUR  MOST 
IMPORTANT  DUTIES." 

GENERAL  RULES  "  -^^'^''7  employee  whose  duties  require  him  to  work 
with  appliances  of  any  kind  must  carefully  examine 
same  and  report  any  defects." 

"  Vigilance  and  watchfulness  Insure  safety.  To  avoid  danger  adopt 
the  safe  course.  Employees  must  not  tiaist  to  the  care  exercised  by  another 
when  their  own  safety  Is  Involved." 

"Keep  off  all  railway,  or  crane  tracks,  except  at  regular  crossings 
provided  for  that  purpose.  Use  great  care.  Before  crossing  any  track, 
'  Stop,  Look  and  Listen.'  " 

"  Do  not  turn  on  any  electrlclt\%  gas,  steam  or  water,  or  set  In  motion 
any  machiner}%  or  throw  down  any  material,  without  seeing  If  anyone  Is  in 
a  position  to  be  Injured." 

"  Employees  are  forbidden  to  take  short-cuts  over  dangerous  places." 
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"  Wrestling,  throwing  of  material,  or  '  fooling '  of  any  kind  Is  posi- 
tively prohibited." 

"  Great  care  should  be  taken  by  men  working  above  other  men  not 
to  drop  any  material  without  first  giving  warning  to  those  below.  When 
you  are  going  to  work  above  or  below  other  men,  let  those  men  know 
about  It." 

The  rules  prescribe  that  all  dangerous  machinery  must  be  guarded; 
that  all  working  appliances  shall  be  kept  In  good  order;  that  all  stairways, 
platforms  and  overhead  runways  shall  be  railed;  that  elevators  shall  be 
equipped  with  safety  gates  at  each  floor,  and  gongs  or  other  signals  to  give 
warning  of  the  approach  of  the  elevator. 

Warning  signs  and  notices  are  printed  In  various  languages  and  posted 
for  the  benefit  of  employees  who  cannot  read  the  English  language. 

A  most   excellent  method   adopted  by  the   Illinois   Steel 
WORKMEN  AS       „  .  ■  u  ■■  .-  c  .u  1 

TMeDT^r-T-r^Do         Lompanv  tor  securnig  the  cooperation  or  the  employees 

INSPECTORS  .  •  .  .  .        ,  ...  ' 

in  the  prevention  or  accidents  is  that  or  choosing  three 
workmen  In  each  division  as  an  Inspection  committee  to  serve  one  month 
each.  Each  member  of  this  committee  spends  one  day  each  week  Inspecting 
his  division  and  he  reports  his  findings  and  suggestions  to  the  Safety  In- 
spector. At  the  end  of  the  month  another  committee  is  appointed.  After 
a  man  has  served  on  a  committee  he  is  urged  to  continue  to  be  on  the  lookout 
for  conditions  and  customs  that  appear  to  him  as  dangerous  and  to  report 
the  same  to  the  Safety  Inspector.  Thus  the  employee  is  educated  and 
trained  by  personal  Inspections  to  observe  dangerous  conditions  whereby  he 
or  his  fellow  workmen  may  be  Injured,  and  he  Is  at  liberty  to  take  his 
suggestions  for  a  remedy  to  the  Safety  Inspector  without  fear  of  being 
considered  as  meddling  with  something  that  did  not  concern  him. 

.ffiTNA  HINTS  ^'^  ^^^  Interest  of  Its  liability  policy-holders  the  y^^TNA 

AND  CAUTIONS      ^^^    ^^^    printed    and    keeps    In    stock    the    following 
forms  and  warning  notices.     As  many  of  each  as  are 
needed  are  furnished  on  request. 
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HINTS 


TO      EMPLOYERS     OF     LABOR 


The  responsibility  of  an  employer  for  the  accidental  personal  injur\-  of  employees 
arises  from  negligence  and  wrongful  acts  and  omissions  —  particularly  omissions; 
and  if  the  following  "  Don'ts  "  are  carefully  observed  many  accidents  for  which  the 
employer  would  be  held   responsible  can  and  will  be  avoided. 

DON'T  neglect  to  inform  yourself  as  to  your  legal  duty  to  your  servants. 
Make  yourself  familiar  with  the  local  labor  and  factory  laws  regarding  the  employ- 
ment of  children,  the  guarding  of  elevators,  shafting  and  machinery,  etc.,  and  see 
that  your  foremen  are  observing  same. 

DON'T  neglect  to  furnish  all  employees,  all  the  time,  with  the  safest  and  best 
ways,  works,  machinery'  and  appliances  with  w^hich  to  do  their  work.  Equip  your 
machinery  with  all  the  standard  safety  contrivances  whether  required  by  law  or  not. 

DON'T  neglect  to  furnish  proper  and  frequent  inspections  and  keep  all  ways, 
works,  machinery  and  appliances  in  repair. 

DON'T  neglect  to  employ  experienced  and  careful  Managers,  Superintendents 
and  Foremen.  Such  employees,  for  whose  acts  you  are  held  responsible,  should  be 
engaged  only  upon  written  application  indicating  their  qualifications,  previous  experi- 
ence and  general  fitness  to  direct  your  operations. 

DON'T  neglect  to  furnish  a  sufficient  number  of  careful  and  competent  employees 
to  safely  perform  any  operation  assigned   to  them. 

DON'T  neglect  having  all  employees  carefully  instructed  in  a  language  they 
understand  as  to  the  proper  and  comparatively  safe  way  to  perform  their  duties. 

DON'T  neglect  to  establish  reasonable  and  safe  rules  and  regulations  regarding 
the  operation  of  your  business. 

DON'T  neglect  to  insist  upon  a  strict  obser\'ance  of  the  rules  and  regulations 
prescribed,  the  transgression  of  which  should  be  severely  penalized. 

DON'T  neglect  to  have  all  employees  on  being  hired,  or  immediately  afterwards, 
expressly  admit  in  writing  in  the  presence  of  witnesses,  a  knowledge  and  appreciation 
of  the  ordinary,  obvious  and  necessary  hazards  of  the  occupation  they  are  to  engage  m. 

DON'T  neglect  to  warn  all  employees  by  word  of  mouth  and  by  printed  notices 
against  the  dangers  which  are  not  apparent  except  to  the  experienced  and  intelligent 
man,  and  instruct  them  how  such  dangers  may  be  avoided. 
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THE    ACCIDENT    BULLETIN 

FOR  USE  IN  REPORTING  ACCIDENTS  FROM  ONE 
DEPARTMENT  TO  ANOTHER. 

When  an  accident  happens  in  any  part  of  the  plant  it  is  always  desirable  that 
the  details  be  sent  to  the  main  office  as  soon  as  possible.  Upon  receipt  of  same  each 
superintendent  and  foreman  in  the  various  departments  should  be  at  once  officially 
notified  of  the  accident  and  requested  to  investigate  and  ascertain  whether  conditions 
prevail  in  his  department  which  might  cause  a  similar  accident. 

Information  and  suggestions  along  this  line  tend  to  keep  all  superintendents  and 
foremen  on  the  alert  in  the  exercise  of  greater  caution  and  are  a  valuable  factor  in 
the  prevention  of  accidents. 


ACCIDENT  BULLETIN. 


Superintendent, 


.-.Department. 

We  have  received  a  report  of  an  accident  to  an  employee  caused  as  follows: 


Does  this  suggest  to  you  the  possibility  of  a  similar  accident  occurring  in  your 
department?     If  so,  immediate  steps  should  be  taken  to  prevent  it. 


Manager. 
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DANGERS  OF  EnPLOYHENT 

This  notice  directed  to  Managers,  Superintendents  and  Foremen  directs  their 
attention  to  the  necessity  of  warning  employees  of  the  dangers  incident  to  their 
employment. 

{Notice  to  Managers,  Sut^erinti  ndcnts  and  Foremen) 

I M  PO  RTANT 
Instructions  to  employees  as  to  dangers  of  employment 


To 


'V'our  attention  is  hereby  directed  to  the  importance  of  carefully  instructing  all 
employees  concerning  the  dangers  incident  to  the  operation  of  machinery  or  other 
work  assigned  to  them. 

Particular  importance  is  attached  to  the  need  of  instructing  all  children 
(minors)  employed  as  to  the  safest  manner  in  performing  their  duties,  and 
especially  to  warn  them  frequently  of  the  danger  of  accidents  through 
carelessness  on  their  part  inasmuch  as  they  are  prone  to  forget  and  disobey. 

The  responsibility  for  accidents  rests  largely  with  those  in  immediate 
charge  of  operations,  and  the  necessit}^  for  taking  everj^  possible  precaution  for  their 
avoidance  cannot  be  too  highly  appreciated. 

As  an  assurance  that  these  instructions  have  been  received  and  \\\\\  have  your 
personal  attention,  please  date  and  sign  the  attached  card  and  return  to  the  under- 
signed. 

Signed. 


IMPORTANT 
Instructions  to  employees  as  to  dangers  of  employment 


The    notice   calling  attention    to  the    above    subject    is    received    and    the 
instructions  referred  to  will  be  faithfully  observed. 

Signed - 

(Signature  of  Manager,  Superintendent  or  Foreman.) 

This day    of    ,   19 
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INSTRUCTION    CARDS 

IN  TWENTY=FIVE  LANGUAGES. 

In  many  mills  and  factories  there  is  a  great  diversity  of  employees, 
and  in  some  the  foreign  element  largely  predominates.  Many  of  them 
are  but  little  familiar  with  the  English  language  and  are  altogether  ignorant 
as  regards  English  letters.  This  class  are  consequently  at  a  disadvantage 
Inasmuch  as  they  have  greater  difficulty  in  understanding  verbal  Instructions 
and  are  unable  to  read  the  printed  notices.  It  is  a  great  benefit  and  a  help 
to  such  employees  if  they  can  be  given  printed  instructions  in  the  language 
they  understand. 

The  iExNA  has  prepared  a  card  notice,  which  is  here  submitted,  having 
on  one  side  eight  cautions  to  employees,  and  on  the  other  a  blank  form 
which  is  filled  out  and  signed  by  the  employee  indicating  that  he  (or  she) 
understands  the  meaning  of  the  notice  on  the  opposite  side.  The  firm's 
name  may  be  stamped  or  printed  at  the  lower  right  hand  corner  of  card  on 
side  to  be  filled  in. 

These  cards  (size  4"  x  6")  are  printed  in  Armenian,  Bohemian, 
Croatian,  Danish,  Dutch,  English,  Finnish,  French,  German,  Greek,  Italian, 
Japanese,  Magyar,  Norwegian,  Polish,  Portuguese,  Roumanian,  Russian, 
Ruthenlan,  Slovak,  Slovenian,  Spanish,  Swedish,  Syrian,  Yiddish.  The 
^^TNA  will  be  pleased  to  furnish  a  reasonable  number  of  each  kind  to  those 
of  our  assured  who  desire  them. 


RULES  AND   REGULATIONS,  ETC. 


(Front  Side  of  Card) 

NOTICE 

To  Avoid  Danger,  Observe  the  Following  Cautions. 

1.  All  employees,  except  the  authorized  elevator  hands,  are  cautioned  against 
riding  on  any  elevator  or  touching  it  in  any  way. 

2.  All  employees  are  cautioned  against  cleaning  or  repairing  any  machinery 
while  it  is  in  motion.  Shafting  and  pulleys  may  be  cleaned  only  by  means  of  long 
handled  brushes  or  brooms,  or  hooks  or  clamps,  in  the  manner  prescribed  by  an  over- 
seer or  foreman. 

3.  All  emplo3ees  are  cautioned  against  touching  any  machine  or  machinery 
which  they  have  not  been  ordered  to  operate  or  work  upon  by  an  overseer  or  foreman. 

4.  Cleaning  cog-wheels  or  touching  them  or  cleaning  any  part  of  the  machine 
while  in  motion,  either  with  the  hands  or  brushes  or  otherwise,  or  playing  with 
any  part  of  any  machine  when  in  motion  is  positively  forbidden. 

5.  All  employees  are  cautioned  against  being  in  any  part  of  the  works  where 
their  work  or  necessity  does  not  require  them  to  be. 

6.  All  employees  are  cautioned  against  racing  at  work,  running,  wrestling, 
scuffling  or  indulging  in  any  kind  of  play  in  any  part  of  the  works. 

7.  All  employees  while  working  at  or  near  any  machine  or  machiner}'  in  motion, 
are  cautioned  against  talking  with  any  person  except  an  overseer  or  foreman. 

8.  All  employees  while  in  the  works  are  cautioned  against  wearing  loose  sacks, 
or  loose  or  flowing  sleeves,  and  all  female  employees  are  cautioned  against  wearing 
neckties  or  aprons  having  long  ends  or  strings,  or  dresses  which  trail  on  the  floor,  or 
wearing  their  hair  flowing  or  in  hanging  braids  or  in  long  curls. 

(Back  Side   of  Card) 

1,  ,  have  read  and 

understand  the  notice  printed  on  the  back  of  this  card,  which   notice  is  also 
posted  in  the  room  in  which  I  am  employed. 


Name  and  address  of  some  friend 

Witness  Overseer 

Date  19         .    Dept. 

Left  our  employ 19 

Present  or  last  known  address 
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FACTORY  WARNING  NOTICES 

In  every  well  regulated  factory  and  workshop  notices  are  posted 
calling  the  employee's  attention  to  the  necessity  for  exercising  care  and 
conformity  with  the  rules  for  his  own  protection.  Such  notices  are  of  much 
value  in  that  they  keep  before  the  workman  the  dangers  that  surround  him, 
and  he  is  therefore  less  inclined  to  be  negligent  than  would  be  otherwise 
the  case. 

The  following  are  types  of  notices  that  would  apply  to  almost  any 
workshop : 


WARNING 

This  Elevator  is  used  for  freight  ONLY.  Persons  riding  on  same  will  do 
so  AT  THEIR  OWN  RISK.  No  one  except  those  authorized  by  the  Superin- 
tendent is  allowed  to  operate  same.  This  firm  will  POSITIVELY  not  be 
responsible  for  any  accident. 

By  order  of... 


CAUTION 


OBSERVE  CARE  to  avoid  Accidents  wiien  near  mactiines 
Do  not  CLEAN  maciiinery  while  in  MOTION. 


DANGER 


CROSSING  over  or  STANDING  on  the  doors  of  this^ELEVATOR 
is  strictly  prohibited. 


RULES  AND  REGULATIONS,  ETC.  15: 


SPECIAL   NOTICE 

All  persons  are  forbidden  operating  any  machine  until  the  working  of  it  and 
the  danger  attending  the  careless  use  of  it  have  been  fully  explained. 

No  machine  must  be  run  when  not  in  perfect  working  order,  and  the  opera- 
tor is  forbidden  making  any  repairs  or  readjustment  without  instructions  from 
the  foreman  of  this  Department. 

You  are  especially  warned  from  talking  while  operating  machines. 
Per  order  of 


NOTICE 

No 

employee  is  permitted  to  REMOVE  GUARDS 

or  operate  the  machines  WITHOUT  THEM. 

NOTICE 

Do  not  move  ELEVATOR  until  DOORS  or  GATES  are  closed. 


NOTICE 

Notify  the  Engineer  before  doing  any  work  upon  main  h"ne 
shafting,  pulleys  or  belts  while  engine  is  stopped. 
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NOTICE 

Employees  are  WARNED  not  to  oil  machinery  while  in  motion. 


WARNING 


DO  NOT  PUT  your  head  in  ELEVATOR  SHAFT.     RING  THE 
BELL  AND  WAIT. 

By  order  of  Superintendent 


NOTICE 


Running,  Wrestling,  Scuffling  or  indulging  In  any  kind  of  play  in  any 
part  of  the  works  is  strictly  forbidden. 


DANGER 

Do  not  TOUCH  this  switch. 


DANGER 


Riding  on.  Standing  on,  or  Crossing  over  or  under  this  Hoist  is 
positively  FORBIDDEN. 
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PASSENGERS 

FOR  THEIR  OWN  SAFETY 

/Qet  on  or  off  Elevator  while  it  is  in  motion. 
SHOULD      'Oet  into  Elevator  when  same  is  crowded. 

Stand  near  to  or  with  back  toward  entrance. 
NOT  /Touch  operating  apparatus. 

'Talk  to  or  interfere  with  operator. 


Liability 

Insurance 


What  it  covers 
Why  you   need  it 
Who   furnishes   the   best 

Where  to  get  it 


^TNA  LIFE 

Insurance  Company 

HARTFORD,    CONN. 
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Liability  Insurance 


WHAT  IT 
DOES 


WHY   YOU 
NEED  IT 


^tna  Liability  Insurance  affords  to  its  holders 
protection  against  financial  loss,  and  relief  from 
annoyance  anci  anxiety,  on  account  of  injuries  acci- 
dentally sustained  by  any  person  for  which  they  are 
alleged  to  be  liable. 

All  employers  of  labor,  oivners  or  lessees  of 
■property,  or  oivners  of  horses  and  vehicles  may  be 
held  liable  for  such  injuries.  They,  and,  in  fact,  all 
business  men  will  find  it  for  their  interest  to  read 
carefully  these  pages  in  which  the  various  forms  of 
liability  insurance  undertaken  by  the  j-Etna  are  briefly 
described. 


DURATION  OF 
PROTECTION 


STABILITY 


THE     FIRST     CONSIDERATION 

In  placing  liability  insurance  the  first  considera- 
tion is  to  be  assured  that  you  are  obtaining  the 
protection  for  which  you  pay.  Claims  for  damages 
on  account  of  personal  injuries  may,  and  frequently 
do,    arise  years   after   the   occurrence   of   an    accident. 

In  buying  a  liability  policy,  therefore,  you  should, 
in  the  first  place,  be  satisfied  beyond  a  question  of 
doubt  that  the  company  issuing  the  policy  will  be 
able,  if  called  upon,  to  pay  losses  thereunder  many 
years    hence. 

The  great  financial  strength  of  the  vTItna  Life 
Insurance  Company  is  an  absolute  guarantee  for 
the  payment  of  claims  under  its  contracts  tvJioicver 
they    mature. 


^TNA 

POLICIES 

PROTECT 


SCOPE     OF     THE     INSURANCE 

No  less  important  than  this  matter  of  security 
is  that  of  the  quality  and  quantity  of  the  protection 
furnished.  The  ^Etna  Liability  Policies  are  the  most 
comprehensive  ever  issued.  Where  other  companies 
agree    to    indemnify    only    against    loss    from,    or    by 
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reason  of,  the  liability  imposed  by  law,  the  Aitna  insures 
against  loss  and  expense  arising  or  resulting  from 
claims,  regardless  of  whether  liability  exists  or  not. 
That  is  to  say,  the  i^tna  policies  afford  complete 
protection,  against  any  and  all  claims  brought  by 
persons  injured,  or  by  or  in  bchalt  of  their  benc- 
liciaries,  while  the  policies  of  many  other  companies 
cover  only  such  claims  as  upon  trial  are  found  to 
have  a  legal  basis.  The  latter  do  not,  if  the  com- 
panies so  elect,  cover  the  multitude  of  claims,  with 
their  attendant  expenses,  which  have  no  merit  In  law. 
It  Is  unnecessary  to  comment  further  upon  this  point, 
or  to  mention  other  features  of  the  v^]tna  policies, 
in  order  to  show  their  superior  value  to  the  Assured. 
it  is  enough  to  say  that  the  policies,  their  interpre- 
tation, and  the  Company's  service  generally,  are  on 
the  same  broad  scale  of  liberality  and  fair  treatment. 


CLAIMS 
COVERED 
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Employers'  Liability 


LAWSUITS 
FREQUENT 


CAUSES  OF 
ACCIDENTS 


PREMIUM 


Any  employer  of  labor  is  liable  to  have  an  action 
at  law  brought  against  him  for  damages  on  account 
of  accidental  personal  injuries  sustained  by  a  work- 
man   while    engaged    at    his    occupation. 

The  accident  causing  these  injuries  may  be  at- 
tributable to  alleged  negligence  of  the  employer  or 
his  representative,  to  defects  in  the  building,  machinery 
or  appliances  necessary  to  the  occupation,  or  even 
to  the  negligence  of  a  fellow-workman.  It  may  be 
only  a  trifling,  rather  than  a  serious,  accident.  Yet, 
if  a  workman  is  injured  thereby,  he  looks  to  his 
employer  for  compensation,  and  the  legal  action  which 
he  brings  may  involve  the  employer  in  an  expensive 
lawsuit   or   necessitate    a    costly   compromise. 

The  JEtnd.  Employers'  Liability  Policy  relieves 
the  employer  from  annoyance  and  expense  arising 
out  of  such  accidents.  The  premium  of  this  policy 
is  based  on   the   annual  pay  roll   of  the   employer. 


Public  Liability 


COVERS 
ALL  BUT 
EMPLOYEES 


WHY  IT  IS 
NEEDED 


HOW 
WRITTEN 


An  ^tna  Public  Liability  Policy  covers  an  em- 
ployer against  liability  for  claims  on  account  of 
bodily  injury  to  any  person  other  than  an  employee, 
caused  by  an  accident  occurring  in  consequence  of  the 
operation  of  the  business  of  the  employer,  on  or 
about    his    premises. 

For  business  and  other  reasons  the  public  have 
frequent  cause  to  be  upon  the  premises  of  many 
employers,  and  an  employer  is  likely  to  be  held  to 
account  for  accidental  injury  happening  to  any  person 
while  upon  his  premises.  There  are  many  lines  of 
business  in  which  public  liability  insurance  is  fully 
as    necessary    as    employers'. 

The  Public  Liability  Policy  is  written  in  connec- 
tion   with    an    employers'    liability    policy. 

The  basis  of  premium  is  the  annual  pay  roll  of 
ihe    employer. 
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Elevator  Liability 


The  JEtna  Elevator  Policy  provides  special  pro- 
tection for  owners  or  lessees  of  buildings  in  which 
there  are  elevators,  against  claims  for  bodily  injury 
to  any  person  caused  by  the  operation  of  the  elevators 
or  by  any  of  the  appurtenances  connected  with  the 
elevator    installment. 

This  policy  also  provides  for  regular  and  thorough 
inspections  of  each  elevator.  The  inspections  are 
made  by  mechanical  experts  and  greatly  reduce  the 
likelihood  of  an  accident,  with  its  probability  of 
personal  injuries  and  its  certainty  of  damage  to  the 
elevator,    and   perhaps   to   the   building    itself. 

The  premium  is  based  on  the  number  and  kind 
of    elevators    to    be    covered. 


COVERS  ALL 
ACCIDENTS 


EXPERT 
INSPECTIONS 


General,  or  Landlords' 
Liability 


The  lEtna  General  Liability  Policy  affords  pro- 
tection to  owners  or  lessees  of  store  buildings,  hotels, 
apartment  houses,  office  buildings^  public  halls  and 
private  dwellings  against  claims  on  account  of  acci- 
dental injury  to  employees  or  the  public  occurring 
on  or  about  their  premises. 

Persons  are  constantly  being  injured  by  falling 
through  coal  holes,  down  stairs,  or  on  defective  or 
slippery'  sidewalks,  by  being  struck  by  broken  glass, 
slate,  ice  or  snow  from  a  roof,  bricks  from  a  chimney, 
or  falling  signs,  by  being  caught  in  a  panic  during 
fire  when  exits  are  crowded  and  fire  escapes  insuf- 
ficient —  and   in    innumerable    other   ways. 

Claims  for  damages  and  costly  suits  frequently 
arise  from  these  causes.  Against  these  the  .T>na 
General   Liability   Policy   affords   ample   protection. 


PROTECTS 
PROPERTY 
HOLDERS 


HOW  PEOPLE 
ARE  INJURED 


CLAIMS 
FREQUENT 
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Teams  Liability 


COVERS 
EMPLOYEES 
AND  OTHERS 


CLAIM 

FOLLOWS 

ACCIDENT 


The  ^tna  Teams  Liability  Policy  covers  liability 
for  accidental  personal  injuries  to  employees  or  to 
the  public  caused  by  horses  or  vehicles  owned  by  or 
in  the  service  of  the  Assured,  while  in  his  own 
charge  or  that  of  his  employees. 

Horse  and  vehicle  accidents  are  of  daily  occur- 
rence and  frequently  of  serious  nature.  They  may 
be  due  to  careless  driving,  restive  or  uncontrollable 
horses,  imperfect  construction  of  the  vehicle,  im- 
proper harnessing,  thoughtlessness  of  children,  or  any 
one    of    many    other    causes. 

But,  whatever  the  cause,  an  accident  almost 
invariably  results  in  a  claim  for  damages,  which 
frequently  leads  to  litigation  and  the  award  of  heavy 
judgments. 

The  premium  for  a  teams  policy  is  based  upon 
the  number  of  horses  or  vehicles  to  be  covered  by 
the    insurance. 


Automobile  Liability 


COVERS 

PERSONAL 

INJURIES 


BUSINESS 
VEHICLES 


An  JEtna  Automobile  Policy  protects  the  Assured 
against  claims  for  accidental  personal  injuries  caused 
by  the  maintenance  or  use  of  the  car  covered  by 
the  insurance,  whether  it  be  in  charge  of  the  Assured, 
an    employee,    or    other    person. 

For  an  additional  premium  the  policy  can  be 
extended  to  protect  members  of  the  family  of  the 
Assured    or    any    other    additional    interest. 

Business,  livery  and  demonstrating  automobiles 
can  be  insured  under  this  form  of  policy,  thereby 
protecting  the  Assured  against  liability  arising  from 
accidents   caused   by   employees. 

The  premium  for  pleasure  vehicles  is  based  on 
the  horse-power  of  the  automobile,  and  that  for 
business  vehicles  upon  the  number  of  the  vehicles  and 
the    purposes    for    which    they    are    used. 
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General  Remarks 


Each  of  the  foregoing  policies  provides  that  the 
Assured  shall  report  every  accident  to  the  Company. 
Where  indemnity  is  or  may  be  applied  for,  the 
Company,  by  competent  inspectors,  thoroughly  in- 
vestigates the  circumstances  relating  to  the  case.  If 
these  indicate  liability  on  the  part  of  the  Assured, 
immediate  steps  are  taken  with  a  view  to  settlement 
•aithoHt  litigation.  Should,  however,  legal  proceedings 
be  taken,  the  Company  undertakes,  by  able  counsel, 
the  defense  of  the  suit  on  the  Jssured's  behalf, 
relieves  him  from  all  trouble  and  responsibility,  defrays 
expenses  of  litigation  and,  up  to  the  limit  named  in 
the  policy  under  which  the  accident  is  reported,  pays 
damages  which  may  be  awarded. 

The  usual  limits  of  liability  undertaken  under 
each   of   the    foregoing    forms   of   policies    are : 

In  event  of  an  accident  causing  the  death  or  injury 
of   one   person,    $5,000    or   $10,000. 

In  event  of  an  accident  causing  the  death  or  injury 
of   several   persons,    $10,000    or   $20,000. 

Payment  of  an  additional  premium  will  increase 
these  limits,   if  desired. 

The  policies  do  not  lapse  upon  these  limits  being 
reached,  but  continue  their  warranty  to  pay  within 
such  limits  every  accident  that  may  take  place  during 
the   policy   year,    whether   few    or   many. 

The  Liability  Policies  of  the  ^TItna  Life  In- 
surance Company  protect  the  Assured  not  only  from 
monetary  damage,  but  also  from  loss  of  time  and 
the  annoyance  and  anxiety  involved  in  claims  and  suits. 
They  fix  and  reduce  to  a  minimum  liabilities  and 
expenses  in  the  conduct  of  business  which  if  not 
properly  provided  for,  frequently  result  in  financial 
disaster. 


REPORTING 
ACCIDENTS 


COMPANY 
DEFENDS 


USUAL 
LIMITS 


SAVE  BOTH 
MONEY 
AND  WORRY 
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WORKMAN'S  Collective 


COVERS 

PERSONAL 

INJURIES 


HOW 
EXPENSE 
IS  BORNE 


(accident  policy) 

This  fomi  of  contract  is  a  blanket  Personal  Acci- 
dent Policy,  which  may  be  issued  concurrently  with 
an  i^tna  Employers'  Liability  Policy.  It  is  written 
in  the  name  of  the  employer  as  trustee,  and  enables 
him  to  guarantee  to  each  employee  in  event  of  dis- 
ablement on  account  of  injuries  sustained  in  his  service 
(during  the  hours  of  occupation)  one-half  his  wages 
for  a  period  of  twenty-six  weeks,  and  in  case  of  death, 
one  year's  wages,   not  exceeding  $1,500. 

When  desired  this  policy  may  be  written  for 
varying  limits,  and  covering  the  full  twenty-four  hours, 
and  it  may  also  provide  for  full  medical  attendance. 

The  expense  of  the  policy  may  be  divided  pro 
rata  among  the  employees,  or  the  whole  may  be 
borne    by    the    employer    at    his    discretion. 

The  premium  is  based  upon  the  annual  pay  roll 
of    the    employer. 


Property  Damage 


WHAT  IT 
COVERS 


Property  Damage  insurance  is  issued  by  the  ^'Etna 
Accident  and  Liability  Company  in  connection  with 
iEtna  Teams  or  Automobile  Liability  Policies.  This 
insurance  covers  any  injui*}^  to,  or  destruction  of, 
property  of  other  persons  caused  by  the  automobiles 
or  teams  in  the  service  of  the  Assured.  The  insur- 
ance issued  in  connection  with  an  automobile  policy 
may  also  be  written  to  cover  damage  to  the  car  itself. 
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Air,  Lack  of  good,  as  cause  of  accidents, 

1 1 

Automobile  Liability  Insurance, 

162 

Back-setting  Machine,  Clutch  and  belt  guarded, 

53 

Bake  Shops,  Method  of  guarding,     . 

135 

Belts: 

Adjusting,         .... 

43 

Back-setting  machine  guarded,  . 

53 

Blower  guarded. 

50 

Boxed  in,            . 

45  >  50 

Countershaft  guarded,  . 

48 

Drill  press  guarded. 

49 

Driving  shaft  guarded. 

57 

Ending  machine  guarded. 

51 

Engine,              .... 

14 

Fasteners,          .... 

44,  55 

Fly  wheel,         .... 

15 

Inspection  of,    . 

44 

Junction  with  pulley  guarded,  . 

49 

Lacing,               .... 

44,  55 

Large  horizontal  unguarded,     . 

45 

Placer,                .... 

52 

Paper  cutter  guarded.  . 

51 

Punch  press  guarded,    . 

76 

Rest,  or  hook,  for, 

44 

Running  through  floors. 

55 

Running  through  floors  guarded, 

58 

Saw  mill  guarded, 

95 

Shifting,             .... 

43 

Slitting  machine  exposed, 

47 

Slitting  machine  guarded. 

47 

Soap  grinding  machine,  guard  in  position, 

46 

Soap  grinding  machine,  guard  removed. 

46 

Blower,  Belt  and  pulley  guarded. 

50 
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Boilers,  Care  of,       . 

Boring  Mill,  Gear  pit  guarded. 

Bottlers,  Protection  of, 

Broken  Belt  Stop,  for  governors,  . 

Bulletin,  Accident,  . 

Caisson  Work, 

Calender  Rolls,  Ways  of  guarding, 

Carelessness,  as  cause  of  accidents,  . 

Cement  Mill: 

Sprocket  and  chain  guarded,    . 

Sprocket  and  chain  unguarded. 
Circular  Heading  Jointer,  Guard  for. 
Cleaning  Machinery, 
Clothing: 

Unsuitable,  as  cause  of  accidents, 

Regulation  of,  . 
Clutch: 

Back-setting  machine  guarded, 

Ending  machine  guarded. 

Paper  cutter  guarded,  . 
Connecting  Rods,  Guarding, 
Contracting  : 

Caisson  work,  . 

Fitness  for  work, 

Floor  openings  in  buildings. 

General  remarks. 

Hoisting   apparatus. 

Rebuilding  church  spire, 

Safety  of  the  public. 

Sewer  work,     . 

Stagings,  platforms  and  shorin 

Trench  shoring, 

Tunnel  work,  . 

Use  and  care  of  explosives. 

Vigilance, 
Conveyor  : 

Sprocket  wheel  and  chain  guarded, 

Sprocket  wheel  and  chain  unguarded, 
Co-operation,  of  employees,  . 
Corner  Cutting  Machine,  Guarded, 
Corner  Staying  Machine,  Finger  protectors  for  operator. 
Cotton  Mill  Balling  Machine: 

Guard  in  place  over  gears, 

Guard  removed  from  gears, 
Cotton  Mill  Spinning  Frame: 

Guard  in  place  over  gears, 

Guard  raised  from  gears. 
Countershaft,  Belt  and  pulley  guarded. 
Cranes,  Inspection  and  operation, 
Crank  Shafts,  Guarding,     . 
Crank  Pits,  Guarding, 
Dangerous  Material,  Contact  with. 
Dangers  of  Employment,  Notices,  . 
Derricks  : 

Inspection  and  operation. 

In  contracting  work,     . 
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Doors  and  Exits: 

Need  of, 

Self-releasing  latch, 
Dough  Hrake: 

Guarded, 

Methods  of  guarding, 
Dough  Mixi-r: 

Guarded, 

Methods  of  guarding, 
Drill  Press: 

Belt  and  pulley  guarded. 

Pulleys  and  gears  of  spindle  guarded. 

Spindles  guarded, 
Dust,  Pre\ention  and  disposal  of. 
Electrical  Apparatus: 

Artificial  respiration,     . 

Arc  lamps. 

Circuit  breakers. 

Conductors, 

Construction  safeguards, 

Cut-outs, 

Danger  signs,   . 

Emergency   outfits. 

Fuses,    .... 

General  safeguards  for  workmen, 

Grounding, 

Guarding  other  than  electrical  workmen, 

Instruction  of  workmen, 

Insulation, 

Linemen's   protective  shield, 

]\Iodel  electric  light  station,     . 

Painting  dangerous  parts  red,  . 

Precautions  for  workmen  to  take. 

Protecting  of,   . 

Rubber  gloves,  . 

Safe  handling  of  injured. 

Safety  devices,  caution  about,  . 

Switchboard  safeguards. 

Switches,  rules  for  use  of, 

Transformers,   location   of. 

Treatment  of  injured,  , 
Elevator  Liability  Insurance, 
Elevators  : 

Automatic  door. 

Automatic  gate,  open-at-will  type, 

-Automatic  hatch  cover  guards. 

Broken  sheave, 

T)oor-locking  device, 

Entrance  automatically  illuminated, 

General  suggestions  for  safeguarding. 

Guarding  hoistway  and  entrances. 

Hatchway   safeguard,    . 

Interlock, 

Keeping  locks  and  latches  in  order, 

Looking  over  gate  into  shaft,  , 
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Elevators,  Continued : 

Looking  through  open  door  into  shaft,  .              .              .              .              .115 

Need  of  safe  construction  and  operation, 

.  19,   103 

Operating  cable  lock,  . 

106 

Operating  lever  enclosed, 

112 

Operating  lever  suspended  from  top  c 

f  car. 

112 

Projections  in  hoistway, 

105 

Safety  air  cushion. 

118 

Safety  catches, 

107,   113 

Safety  catch  for  counterweights, 

113 

Semi-automatic  gate,     . 

109 

Side  post  freight  platform  enclosed, 

III 

Speed  safety  devices,     . 

103,   117 

Unguarded  opening  to  hoistway, 

116 

Warning   gong, 

106 

Worm  gear  badly  worn, 

114 

Emergency  Room,     . 

23 

Emery  Wheels: 

Danger  of,        . 

78 

Guarding  of,     . 

79 

Clamp  safety  collars  for, 

80 

Concave  safety  collars  for. 

80 

Foundry  grinders  guarded. 

81 

In  polishing  room  guarded. 

81 

Employees,  Co-operation  of,  . 

22 

Employers'  Liability  Insurance, 

160 

Ending  Machine: 

Belt  and  pulley  guarded, 

51 

Friction  clutch  guarded. 

51 

Engines,  Guarding,    . 

•    I4>   15 

Engine  Stop, 

140 

Explosives,  Use  and  care  of,  . 

130 

Falling  Material,  Danger  from,    . 

19 

Finger  Protectors,  . 

71 

I'^iRE  Escape,  .... 

139 

Fire  Hazard,  Precautions,     . 

21 

First  Aid,      .... 

23 

In  electrical  accidents,  . 

123 

Floors : 

Overloading,     . 

19 

Remedy  for  slippery,    . 

II 

Fly  Wheels: 

Care  of,             .              .              . 

15 

Danger  of,        . 

54 

Fencing, 

14 

Guards  for, 

54 

Guarded  by  pipe  railing, 

57 

Foremen  : 

Duty  of,           . 

9 

Selection  of,      . 

9 

Special  rules  to,             .              .              , 

145 

Fumes,  Prevention  and  disposal  of,  . 

20 

Gases,  Prevention  and  disposal  of, 

20 

.Gearing,  Safeguarding  of  overhead,  . 
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Gears: 

Bevel  exposed, 

Bevel  guarded, 

Change  gears  of  lathe  guarded, 

Cog  enclosed,    .... 

Cotton  mill  balling  machine,  guarded, 

Cotton  mill  balling  machine,  unguarded. 

Cotton  mill  spinning  fraine,  with  guard   in  place, 

Cotton  mill  spinning  frame,  with  guard  raised, 

Drill  press  spindle  guarded. 

Driving  end  of  twister. 

End  of  rolls  covered,  . 

Engine,  guarding, 

Gear  cutting  machine  guarded. 

Gear  pit  of  boring  mill  guarded. 

How  dangerous, 

Live  roll  protected, 

Live  roll  unprotected,  . 

Loom  guarded. 

Many  ways  of  guarding. 

Paper  cutter  guarded,  . 

Pipe  thread  cutting  machine,  guarded. 

Pipe  thread  cutting  machine,  unguarded, 

Planer  guarded, 

Punch  press  guarded,  . 

Rail  guard  for  exposed. 

Shell  mill,  unguarded. 

Slitting  machine,  guarded. 

Slitting  machine,  unguarded, 

Slotting  machine,  guarded. 

Suitable  guarding  of,    . 

Tumbling  barrel  protected. 

Twister  guarded. 

Wall  paper  printing  machine,  guards  in  place. 

Wall  paper  printing  machine,  guards  removed. 
Gear  Cutting  Machine: 

Guard  for  index  change  gears, 

Hinged  guard  for  feed  gears, 

Wooden  guard  for  gears, 
General,  or  Landlords',  Liability  Insurance, 
Governor  Balls, 
Grinders,  Protection  of. 
Grindstones: 

Danger  of. 

Hoods  for. 

Selection,  mounting  and  care. 

Storing  of. 
Hair,  Loose,  danger  of. 
Hallways,  Lighting  of. 
Hints,  i^TNA,  to  employers  of  labor, 
Hoists  : 

Inspection  and  operation, 

In  contracting  work,    . 
Ignorance,  As  cause  of  accidents. 
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Inflammable  Materlal,  Handling  of, 
Inspection: 

i^TNA, 

Need  of, 

Of  belts, 

Of  boilers, 

Of  hoisting  apparatus, 

Of  pulleys, 
Inspectors,  Workmen  as, 
Instruction  Cards,  . 
Insurance,  /Etna  Liability, 
Intoxicants: 

Influence  on  carelessness. 

Regulation  of  use  of,  . 
Keys,  Guarding  of,     . 
Knives: 

Revolving, 

Slitting  machine  guarded. 
Ladders,  Safety, 
Lath  Machines,  Guarded,  . 
Lathe: 

Method  of  guarding  change  gears. 

Rail  guard  for  exposed  gears,  . 
Laundry  Machinery: 

Collar  and  cuff  ironer  guarded, 

Flat-work  ironers  guarded. 

Ways  of  guarding. 
Liability  Insurance, 

Automobile, 

Elevator, 

Employers', 

General,  or  Landlords', 

Public, 

Teams, 
Lighting,  Insufficient,  as  cause  of  accidents. 
Loom,  Take  up  gears  guarded  and  guide  for  shuttle. 
Machinery: 

Cleaning, 

Defects  of,  as  cause  of  accidents. 

Inspection  of,   . 

Oiling, 

Painting  moving  parts  red. 

Reporting  of  defective,  . 
Mill  Races,  Fencing, 
Minors,  Employment  of. 
Oiling,  Of  machinery. 
Pans,  Protection  of,  . 

Paper  Cutter,  Belt,  clutch  and  gear  guarded. 
Paper  Box  Factory: 

Corner  cutting  machine  guarded, 

Finger  protectors  for  corner  staying  machine  operators, 
Paper  Mill,  Calender  rolls  guarded. 
Passageways,  Lighting  of,     . 
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Pipe  Thread  Cutting  Machine: 

Gears  guarded,              .......            36 

Gears  and  chuck  guarded, 

37 

Gears  unguarded,          .... 

36 

Piston  Rods,  Guarding,         .... 

H 

Planers: 

Dangers  of,       . 

87 

Guards    for,      ..... 

96-100 

Old  square  style,           .... 

96 

Pulleys  and  gears  guarded, 

97 

Safety  cylinder  for,       .... 

96 

Platforms: 

Dangers  of,       . 

82 

For  contracting  work. 

128 

For  overhead  mill  gearing, 

16 

Guarded,            ..... 

84 

Protection  of,    . 

19,  83 

Skirting  board  for,        .... 

19 

Power  Control: 

Devices  for,      ..... 

17 

Engine  stop  applied,     .... 

140 

Means  of  communicating  with  prime  mover  room, 

17 

Prime  Movers,  Safeguarding  of,        . 

14 

Property  Damage  Insurance, 

164 

Public  Liability  Insurance, 

160 

Pulleys: 

Boxing  and  screening  of,           . 

43 

Blower  guarded,            .... 

50 

Countershaft  guarded, 

48 

Covering  arms  of,         . 

43 

Drill  press  guarded,      .... 

49,  52 

Driving  shaft  guarded. 

57 

Ending  machine  guarded, 

51 

Friction  clutch,               .... 

17,  44 

Inspection  of,    . 

44 

Junction  with  belt  guarded,     . 

49 

Mounting  of,    . 

44 

Planer  guarded,             .... 

97 

Punch  press  guarded,  .... 

76 

Slitting  machine,  exposed. 

47 

Slitting  machine,  guarded. 

47 

Soap  grinding  machine,  guard  in  position. 

46 

Soap  grinding  machine,  guard  removed. 

46 

Spring  block,    ..... 

141 

Tight  and  loose,           .... 

17,  44 

Tight  and  loose  guarded. 

50 

Punch  Presses: 

Danger  of,        . 

73 

Equipped  with  safety  clutch,    . 

74 

Guard  for,        ..... 

75 

Guarded,           ..... 

74-77 

Means  of  protection  of,            . 

73 

Methods  of  operation  of,          . 
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Red  Paint: 

For  dangerous  parts  of  electrical  apparatus, 

For  moving  parts  of  machinery, 

For  safeguards,  .  .     - 

Roll-feed  Machinery: 

Calenders,  .  ... 

Calender   rolls   guarded, 

Collar  and  cuff  ironer  guarded, 

Dangers  of,       . 

Flat  work  ironers  guarded. 

Guarding  of,     . 

Laundry, 

Metal  rolls  guarded,    . 

Shoe  machine  guarded. 
Rolling  Mill: 

Live  roll  gears  protected, 

Live  roll  gears  unprotected,     . 
Room,  Insufficient,  as  cause  of  accidents, 
Rope  Drive: 

Guarded  by  pipe  railing, 

Unguarded, 
Rubber  Mill,  Calender  rolls  guarded, 
Rules: 

And   regulations. 

General, 

Importance  of, 

Special  to  foremen. 
Runways,  Protection  of. 
Safeguards  : 

Absence  of,  as  cause  of  accidents, 

General  suggestions. 

Many  kinds,     . 

Need  of, 

Painting  red,    . 

Practical, 
Saws,  Band: 

Danger  of, 

Guarded, 

Ways  of  guarding. 
Saws,  Circular: 

Danger  of. 

Guards  for. 

Self-feeding, 
Saws,  Equalizing: 

Guard  for. 
Saws,  Swing: 

Guard  for, 

Large  saw  guarded. 

Small  saw  guarded. 
Set  Screws: 

Bad    accident    from. 

Countersunk,     . 

Danger  of. 
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Set  Screws,  Continued: 

Guarding  of,     . 

Hollow, 

Kinds  of  safeguards, 

Protruding, 

Rubber  protector. 

Safety  collars,  . 
Sewer  Work: 

Good  method  of  bracing  trench. 

Guard  along  trench,     . 

Guard   around  excavation, 

Trench  properly  shored   on  inside. 
Shaft  End: 

Guarding, 

Protected, 

Unprotected, 
Shafting: 

Dead  ends. 

Hangers, 

Safeguarding  when  near  floor, 

Vertical, 
Shapers: 

Dangers  of, 

Guards, 
Shell  ^Iill,  Gears  unguarded, 
Shoe  Machinery,  Rolling  machine  guarded. 
Shoring: 

For  contracting  work, 

Of  trench,         .... 
Shuttle,  Guide  on  loom, 
Signs  : 

Display  of,        . 

Warning.  .... 

Skirting  Board,         .... 
Slitting  Machine: 

Small  pulley  and  belt  exposed, 

Small  pulley  and  belt  guarded. 
Slitting  Machine  Used  for  Cutting  Sheet  Metal: 

Gears  guarded, 

Gears  unguarded. 
Slitting  Machine  Used  in  Rug-making,  Rotary  knives  guarded. 
Slotting  Machine,  Gearing  guarded, 
Soap  Grinding  Machine: 

Belt  and  pulley  guard  in  position, 

Belt  and  pulley  guard  removed. 
Soap  Stamping  Machine,  Guarded, 
Spindles,  Drill  press  guarded. 
Sprocket  Wheels  and  Chains: 

Cement  mill  guarded,  . 

Cement  mill  unguarded. 

Danger  of. 

Small  conveyor  guarded. 

Small  con\eyor  unguarded. 

Speed  or  location  no  safeguard, 
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Employers'  Liability 
Public  Liability  (Direct) 
Public  Liability  (Contingent) 
Elevator  Liability 
General  Liability 
Automobile  Liability 
Teams  Liability 
Excess  Liability 
Workmen's  Collective 
Accident 
Health 
Life 
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